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THE WEEK IN IRON CIRCLES. 





The history of the iron market for the past week has 
been the repetition of that for several weeks previous, 
viz.: strong and increasing demand and steadily advancing prices. 
Chicago reports that the demand there favors all grades about alike 
and the improvement is shared by all, though perhaps less by Lake 
Superior charcoal irons than coke irons. Old car wheels are dull sell- 
ing, the use of this material not being as large by wheel-makers as 
formerly. Foundries and mills are busy and all are looking forward 
to the largest season’s work they have ever enjoyed. Many foundries 
are increasing their capacity largely so that Chicago will soon be- 
come, if it is not already, the largest consuming center in the country 
for foundry pig iron. The transactions in raw iron at Pittsburgh 
during the past week were in volume very nearly the largest in the 
history of the trade for any similar period, and the market continues 
to absorb all offerings of standard brands. Grey forge has advanced 
fifty cents per ton since last report, and there is a steady demand for 
present and future needs, although producers are not eager to enter 
contracts of any magnitude which stipulate forward delivery. Foun- 
dry grades move freely at quotations given, but do not command as 
much as usual above the price of milliron. Bessemer iron is causing 
considerable excitement, and the demand is far in excess of the sup- 
ply, sales having already been made for shipment in January and 
February at prices higher than are here named. Wm. F. Jarvis & 
Co.,Detroit,write: ‘Notwithstanding the advancesthat have been made 
in nearly every grade of iron, and also notwithstanding the acknowl- 
edged strong market, our buyers hereabouts have remained free from 
any excitement during the past week, when several lots being in- 
quired for developed the fact that it was absolutely impossible to have 
their wants supplied with the usual brands, and “ tag ends "’ were then 
in demand, and a number of them were literally ‘ gobbled up.”’ 
Finally also this condition of affairs seems to have been generally 
accepted by the buyers of Lake Superior charcoal pig, and larger lots 
have been sought for, while advances have been made and obtained, 
of from fifty cents to $1 per ton. Very little metal even at these 
figures is available, and further advances must follow in consequence 
for future deliveries. The almost certain response of furnaces mak- 
ing any grade of iron is, ‘entirely sold up to January rst,’ and with 
every branch of the iron business running to its fullest extent, it 
does not seem possible that prices can be anything but considerably 
higher from this time on.’ A decidedly firmer tone has pervaded 
the Louisville market during the past-week and not only have prices 
stiffened, but the available supply is very light. Buyers find it diffi- 
cult to obtain either the grades or deliveries desired, and trading in 
consequence has not been in such large quanties as it otherwise 
would have been. Furnaces are refusing to sell except such odd lots 
as they may have, and then for immediate or nearby delivery, while 
some of the buyers have displayed anxiety to place orders for extended 
shipment. There are some exceptions, however, and occasionally a 
round quantity for extended delivery is reported sold. 


General Features. 
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mand has been for coke metals. Last week closed at Cincinnati with 
more life and annimation in the market than are perhaps wholesome. 
The fact that the supply of certain grades has almost given out has 
created uneasiness and apprehension, which are the first conditions of 
a boom. ‘There is iron enough for all, but in proportion as this or 
that grade becomes scarce, the desire to buy it far ahead becomes 
strong. Grey forge, in particular, is the grade most wanted and none 
of the furnaces have any for deliveries this year, excepting an occa- 
sional one that has been holding a stock for higher figures. We have 
the anomaly, therefore, of grey forge being held at within 25 cents 
or 50 cents per ton of the price of No. 2 foundry or No. 1 soft. It 
certainly cannot be said that there is an effort on the part of the leading 
companies, South or North, to force prices up. The responsibility is 
rather with buyers who want to anticipate wants largely, fearing 
higher prices later. Charcoal irons have not responded to the move- 
ment in other grades, but are firmer and stronger. The special 
activity is in grey forge, mottled and perhaps No. 3 foundry, which 
are the most notable for scarcity, with heavv demand and active buy- 
ing. During the past week there has been comparative little inquiry 
in the St. Louis market, although great activity is reported further 
East. It is expected that this temporary lull will be succeeded by a 
strong buying movement within the next two weeks. Prices are 
being marked up gradually, and there is a scarcity of the lower grades 
of Southern coke irons. 

The varying and unsettled condition of the freight 
market, even at this late day, is liable to make itself 
severely felt in the sum total of ore to come to lower lake ports 
before the close of navigation. The ore men claim that by a com- 
bination, aided by a boom in the daily newspapers, lake freights have 
taken a sudden jump that is not justified by the conditions of trade, 
and that this advance, while possibly benefiting a few vessel owners, 
will eventually shut off their sources of revenue. The rates, at this 
writing, are $1.60 from the head of Lake Superior, $1.45 to $1.50 from 
Marquette and $1.25 from Escanaba. Most, if not all, of the char- 
ters have expired, which, in a measure, accounts for the possibility 
of a combination, but on the other hand, furnaces that would con- 
tract for low grade ores yet to be mined for this season’s delivery, 
have countermanded their orders, not caring to buy ores simply to 
add to the vessel-men’s profits. If freight should continue to 
advance, no ore will be shipped in excess of contract orders, and the 
vessel-men will have themselves to blame for the falling off. 


The market continues active and strong, the in- 
quiry being chiefly for Bessemers and forge iron. 
Bessemer sells freely at $20.50 cash, at the furnace, and a good 
mill iron is worth $17 cash, in Cleveland. All this, of course, 


Iron Ore. 


Pig Iron. 


is for small lots and for immediate delivery. The capacity 
of nearly all the furnaces is fully engaged until the close of 
the year, and nobody cares: to quote prices for delivery after 


January 1. The demand is strong for all grades of iron, American 
Scotch and foundry irons selling well up to the list. Furnace-men 
are not willing to make any concessions as to price, the enormous 
demand assuring them of a market at their own quotations. 

A betterment is noted in the bar iron market, the price 
being $1.75 at present. The mills have largely dis- 
posed of their output for sometime ahead, which accounts for the 
improvement in this line. Sheets are very scarce and correspond- 
ingly high. There is less of this class of material in sight than has 
been the case in many years. The demand for heavy plate is extra- 
ordinarily large, and small channels are actively inquired for. 

Despite the rumors of further advances of from $1 to 
$2, old American rails are still bought at $26, as one 
700-ton sale this week demonstrates. 
in price, and is somewhat scarce. 


Merchant Iron. 


Scrap Iron. 


Good railway scrap is strong 


In a general way the market is very good, without any 
noteworthy specialties. 
expected to advance soon. 


Hardware 


Nails are very strong and are 
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THE DRIFT TOWARD THE CENTRAL WEST. 


Of more than isolated interest is the decision of Rathbone, Sard 
& Company, the extensive stove manufacturers of Albany, N. Y., to 
establish a plant at Aurora, Ill. It is but another significant straw 
showing which way the industrial wind blows. As stated by Mr. 
Sard, in a recent interview with the editor of 7he /ron Trade Review, 
the move has been the result of a careful study of the relative situa- 
tion of raw materials and markets, culminating in the conviction that, 
in order to manufacture most economically and, at the same time, 
reach their principal markets most cheaply and expeditiously, a 
central western location was an absolute necessity. That the choice 
fell on an Illinois point does not necessarily settle the fact that that 
is either the center or western limit of the drift—it was simply con- 
sidered the best location, all things considered, for this particular 
enterprise. At the same time it has a most important bearing on 
the general question asto the ultimate drift of large iron concerns to 
the teeming territory known as the “Central West,” and its sig 
nificance in this respect should not be lost sight of. Properly con- 
sidered, it will explain a great many things in connection with the 
recent ill-timed anti-tariff legislation in New England. 

The comments of an influential Eastern journal upon this par- 
ticular point are interesting at this time. Inthe course of a long 
article headed ‘‘ Manufacturers Moving Westward, the /rox Age says 


The movement to the West is, however, not of recent origin. It has been 
in progress for years in other lines of business than the manufacture of stoves. 
Many Eastern concerns have long had branch establishments located at points 
in the West specially advantageous for their trade. It was foreseen by shrewd 
business men that the West would not long remain dependent upon Eastern 
factories for its supplies, but that Western enterprises would be started to 
meet local demands, and that they would secure important advantages over 
their most distant competitors. This has actually been realized in more than 
one industry. There are to-day in operation at Chicago, St. Louis anda 
number of other manufacturing centers, which might be mentioned, large 
establishments whose products have outgrown the local market, and are being 
shipped to the East in direct competition with the products of factories 
located there. We allude especially to concerns wholly of Western origin 
which have started in a small way, and have grown with the development of 
their section. They secure their raw materials as cheaply as they could in the 
East, and are not obliged to pay a higher rate of wages. 

The Interstate Commerce law is credited in some quarters with the recent 
migration of industries to the West. In a few instances this is probably an 
active influence, as special rates can no longer be secured through favoritism 
or the corruption of railroad officials. With all on an equal footing so far as 
freight rates are concerned, those most distant from the general market must 
suffer loss of trade unless they have compensating advantages to equalize cost. 
But the freight question is overshadowed in importance by the results flowing 
from the constant cheapening of the cost of manufacturing in the West. Not 
only are raw materials so cheap that the West is becoming independent of the 
East, but the labor question is no longer the serious matter that it was but a 
short time since. The population of the West has increased so rapidly of late 
years, and skilled and unskilled workmen are now so numerous, that the pay- 
ment of a premium to induce workmen to operate Western factories is obso- 
lete. With cheap raw materials, with no dearer labor and with their customers 
at their very doors instead of 500 to 1,000 miles away, it is no wonder that 
the Western manufacturers are taking the trade, which, at one time, kept 
machinery in profitable motion along the Hudson, the Connecticut or the 
Merrimac. 

The extraordinary development of the railroad systems of the Central 
West has also had much to do with the movement under consideration. In no 
other part of the country are there so many independent lines competing for 
business, and the natural result is that freight rates are moderate in every 
direction from what have grown to be the great centers of railroad traffic. 
The number of independent railroad lines running to Eastern cities and manu- 
facturing centers is very small in comparison, and freight rates are maintained 
on a higher basis. In this respect the Central West bids fair to maintain per- 
manently an advantage over the East. 


We desire to commend the broad view taken in the above, and 
to remind again our Southern enthusiasts that there are other sec- 
tions than their own that are showing equally marvelous industrial 
growth—only less noise is made about it. 





NATURAL GAS AND LABOR TROUBLES. 

Not only have some of the Pittsburgh iron works found it 
necessary to close down at inconvenient times because of the insuffi- 
cient supply of natural gas, while others have been compelled to 
stint themselves on their early morning supply in order to allow 
house-holders a chance to cook their breakfasts, but the trouble has 
extended to the employes as well. For some time past, it appears, 
the mill owners have found it necessary, in view of the new condi- 
tions, to slacken up on their work in the forenoon and increase it at 
night. This has generally been done with the acquiescence of their 
employes, but now the employes in several mills have taken the 
decided stand that they will not accept the new order of things, and 
the manufacturers find themselves between two fires—and they are 


not natural gas fires, either—namely. whethe: they can secure a more 
steady supply of fuel, or, failing in that, whether they can arrange 
the hours of work to suit their employes. It is an interesting 
problem all around, and its solution will be awaited with anxiety. 

Referring to the subject under consideration, the Wational Labor 
Tribune makes this suggestion: ‘‘ We would suggestt hat puddling 
and heating furnaces be fitted to burn natural gas and coal in com- 
bination. A trial of this some winters ago in a grate proved very 
satisfactory. The gas supply was short to about 10 per cent. of the 
usual amount, and a few large lumps were placed in the grate. With 
the aid of the gas the combustion of the coal was smokeless and per- 
fect, making a beautiful and effective fire, with the only refuse a 
white ash the exact form of the lumps of coal, which became a pow- 
der upon being handled for removal. It is not unlikely that with 
one-fourth the gas now used in furnaces and about the same propor- 
tion of the coal formerly used, puddling and heating furnaces could 
be run successfully, and if successfully, very economically as com- 
pared with present cost.”’ 

It is certainly strange that apparently so practical a suggestion 
as this should not have been acted upon long ago. That any relief 
from the present strain will be permanent, even the most sanguine 
natural gas enthusiast will not claim. The longer the present situa- 
tion is allowed to remain, the more embarrassing it will become. 
Pittsburgh manufacturers are not of the sort to stand trifling. Their 
action in the premises will no doubt be prompt, decisive and effectual. 





THE ACTIVITY IN STEEL RAILS. 


It is estimated by competent authorities that orders for probably 
300,000 tons of steel rails have been placed within the last ten days. 
These include one order of 40,000 tons for the Pennsylvania Com- 
pany for 1890 delivery at a price slightly below the current Eastern 
price, $31 to $32; 42,000 tons for the Union Pacific ; 25,000 tons for 
the Erie, and smaller quantities by the Chicago, Burlington and 
Quincy, Northwestern, Rock Island, “‘ Big Four,’’ Lake Shore and 
several Southern and Southwestern roads. The peculiar significance 
of these orders, at the present time, does not lie in the fact that they 
were unexpected, for it is well known that they are for repairs and 
betterments long needed, the orders being held off until such time 
as purchasing agents were convinced that nothing could be made by 
further waiting. Nor do they indicate any particular increase in 
railroad building, as will appear from a study of the figures of rail- 
road construction for the past nine months, given in another column. 
To the steel rail manufacturers they are interesting in view of the 
fact that they ‘‘set the pattern’’ for lesser roads and that, as has 
already occurred, they have put in motion active negotiations for a 
large number of smaller orders, making in the aggregate, however, 
a sufficient quantity to probably insure work for all the mills during 
Should there follow a revival of railroad extension, there is 
no knowing where the present activity would end. In the mean- 
time, the market is very firm, with a decided upward tendency, quot- 
able prices being from $31 to $33 in the East and from $33 to $36 in 
the West. 

It is interesting to note that our imports of steel rails during the 
eight months ending August 1, 1889, show a heavy falling off, being 
6,163 tons, valued at $161,969, as against 53,596 tons, valued at 
$1,277,095 during the corresponding eight months of 1888. Our steel 
rai! industry seems to be able to get along. 
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A.MostT without exception, manufacturers of all kinds of 
machinery report a very prosperous season and a most encouraging 
outlook. This favorable condition of things is felt not alone by 
manufacturers of heavy machinery, but by makers of wood-working 
tools, machinists’ supplies, hardware, etc., as well. The demand for 
power plants seems to be unparalleled in activity, while a correspond- 
ing demand is noted for pumps, heaters, injectors and other attach- 
ments used in connection therewith. We doubt if the opening 
of the Autumn months has for years shown so favorable an outlook. 
all things considered. 


THE interesting fact was brought out, at the recent meeting of 
the British Iron and Steel Institute, that electric welding was no new 
thing, the process having been employed twelve years ago in welding 
the Atlantic cable. However, it has remained for American inventive 
genius to apply it ona larger commercial scale, to the extent of 
awakening a decided interest on both sides of the ocean. 


WE are pleased to note the activity of the American Boiler Man- 
ufacturers’ Association, which held its annual convention in Pitts- 





burgh on Tuesday and Wednesday of this week. When boiler 
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manufacturers, representing acombined capital of $1,000,000,00v0, meet 
to discuss such practical questions as ‘‘ Materials and Tests,”’ ‘‘ Rivet- 
ing and Caulking,” ‘‘Man-heads and Man-holes,”’ “ Safety Valves and 
Horse-Power,”’ and other. topics looking to improvement in materials 
and construction, in this important industry, there is good reason for 
rejoicing. 





HAVING, by request, said a good word for New York and Chicago | 


in the matter of the World’s Fair of 1892, we cannot do less than 
honor the request of the able and intelligent St. Louis committee for 
a like favor. We therefore take pleasure in saying that if Chicago, 
our first choice, can’t get it, St. Louis should have it. Asto New 
York—well, when New York gets through talking about what it is 
going to do, and does something, the time may come to say a word 
or two about New York. 





OvR imports of iron ore show a slight increase during the past 
two-thirds of a year over the corresponding period of 1888. For the 
eight months ending August 1, 1889, they amounted to 553,974 tons, 
valued at $1,238,207, as against 429,774 tons, valued at $925,727 a 
year ago. 





Ir is the opinion of the Boston Commercial Advertiser that the 
amount of English operations in this country at present is largely 
over-estimated. It is safe to say that the values of the plants thus 
far disposed of have not been over-estimated. 





A New Water Pipe. 

It is stated that Mr. Mephan Ferguson, of Melbourne, is the patentee 
of an invention calculated to be of great service to the mining community, 
and will also prove very useful in all works where water has to be conveyed 
for any great distance in pipes for domestic or irrigation purposes, the small 
cost rendering it an easy matter to overcome the natural surface difficulties 
that sometimes hamper property owners when they have to carry the water 
over gullies or ravines. The patented pipes are made in lengths of 3 feet, 
so that they are not only easily handled or transported, but much labor is 
saved in vertical riveting. Each length of pipe being slightly beveled 
between the ends and closely riveted, the jointing is effected by heating and 
expanding the larger end of pipe, aud isthus shrunk on. A considerable 
saving is thus effected in the jointing, for neither lead nor yarn is required, 
and the pipes can be jointed by comparatively inexperienced men. The pipes 
are coated both inside and outside, principally with patent prepared Trinidad 
asphaltum, which renders them impervious to injury, either by the atmosphere 
or by mineral acids or water. Tests of these pipes have been made in the 
presence of Mr. Davidson, of the Melbourne Water Supply Department, and 
others, with very satisfactory results, inasmuch as at a pressure of 450 pounds 
to the square inch the pipe burst, but the joint remained intact. With regard 
to the laying of the pipes, with the material, on the ground and under ordi- 
narily favorable circumstances, the inventor claims to be able to lay down a 
quarter of a mile of piping per day. 

Bessemer lron and Steel Making South. 

The Manufacturers’ Record can positively announce that, outside of the 
extensive Bessemer ore deposits at Llano, Tex., which have been fully described 
in this paper and which are believed by some experts to be the greatest in this 
country, there are other deposits in the more central South of enormous mag- 
nitude, easily mined, accessible to the finest coking coal in the country and 
sufficient to meet the requirements of the greatest possible steel-making 
industry that can be developed for generations to come. These are strong 
statements, and we fully appreciate the fact that many people will hardly 
believe it possible that they can betrue; but the Wanu/acturers’ Record knows 
full well what it is asserting, and is perfectly willing to leave the matter of the 
correctness of its position to the developments of the near future. We repeat 
the statement lately made, in these columns, that the South will soon have 
equally as great advantages in the production of Bessemer iron and steel, as 
compared with Pennsylvania, as it has had for years in the production of other 
grades of pig iron. The developments that will be made in the South during 
the next few months will be greater and of more far reaching importance to 
all sections of the country than was the iron making and furnace building 
boom of Alabama two years ago, which followed the demonstration that South- 
ern furnaces could live and make money during the severest depression in 
iron.—[Baltimore Manufacturers’ Record. 


Soft Alloy tor Soldering. 

A soft alloy which attaches itself so firmly to the surface of metals, glass 
and porcelain that it can be employed to solder articles that will not bear a 
very high temperature, can be made as follows: Copper dust obtained by pre 
cipitation from a solution of the sulphate by means of zinc is put in a cast 
iron or porcelain-lined mortar and mixed with strong sulphuric acid, specific 
gravity 1.85. 
desired. 


From 20 to 30 or 36 parts are taken, according to the hardness 
To the cake formed of acid and copper there is added, under con 
stant stirring, 70 parts of mercury. When well mixed the amalgam is care 
fully rinsed with warm water to remove all the acid, and then set aside to cool. 
In ten or twelve hours it is hard enough to scratch tin. If it be used 
now, itis to be heated so hot that when worked over and brayed in an iron 
mortar it becomes as soft as wax. 


is to 


In this ductile form it can be spread out on 
any surface, to which it adheres with great tenacity when it gets cold and hard 
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CONDITION OF THE BLAST FURNACES OF THE UNITED STATES. 








October 1, 1889. 


[CONDENSED FROM THE AMERICAN MANUFACTURER.] 
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New Railway Construction. 

In its current issue the Aa?t/road Gazctle prints a table showing the new 
construction of railroads in the United States for the first nine months of the 
The total for the United States is 
United States, Canada and Mexico 3,750 miles. 


calendar year. miles and for the 
It appears from these figures 
that the rate of building in 1889 as compared with 1888 has improved in the 


third quarter. 


3,110 


In the first and second quarters only about half as much new 
At the end of the 
third quarter we find that the proportion has risen to about three-fifths. This 
was foreshadowed at the end of the second half year, when the amount of line 


road was built as for the corresponding periods in 1888. 


reported as under construction was quite as great as it had been in the preced- 
ing year. Reasoning by proportions only, the amount of railroad built in the 
first half indicated a total new construction of 3,500 miles in 1889. The figures 
for the three-quarters of the year used in the same way indicated 
1559. 


},200 miles 


of new main line for Writing on this subject three months ago, the 
Gazette said that, considering the condition of business and of the market for 
for securities, it seemed likely that some of the lost ground would be regained. 
That, we see, has been the case. More new road has been built in the third 
quarter of the year than was built in the first half. In six months the new 
construction amounted to 1,480 miles; in the three months to Sept. 30 it was 
There is excellent reason to think that the last three months of 


the year will show even a greater new mileage; but if it is no more the total 


1,630 miles. 
for the year will amount to 4,600 miles. A new mileage for 1889 of 5,000 miles 


is not at all an unreasonable estimate. The last three years have accustomed 
us to such large figures that this seems a small increase, and it is much smaller 
than the average for the last 1o years, which has been about 7,600 miles a year ; 
but it is enough for the basis of a good business, and it is more than could 
have been confidently expected early in the year. The amount of road now 
reported as under construction is about 5,800 miles against about 4,450 three 
months ago. This again, so far as it goes, indicates that there is not likely to 
The Southern 


states east of the Mississippi still contribute much more to the total amount 


be any falling off in builing in the last quarter of the year 


built than any other section, viz., 44 per cent. In the first half year this group 
The Northern 
states east of the Mississippi have built 20 per cent. against 17 per cent. in the 
The 


1g per cent. against 24 per cent. in the first half year. 


built 45 per cent. of the whole. In 1888 they built 31 per cent. 


first half year Southwestern states, with Kansas and Colorado, have 


built 


states contribute about 


The Northwestern 


6 per cent. and the Pacific coast 11 per cent. of the new 


mileage so far built. 


AMONG the \merican inventions that are attracting a large amount of at 


tention abroad is the famous Maxim gun, 
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EXPERIMENTS ON IRON AND STEEL. 

We have received from Mr. James E. Howard a most interesting paper on 
the ‘‘ Physical Properties of Iron and Steel at High Temperatures,” giving the 
results of experiments made at Watertown Arsenal, Watertown, Mass. A 
large number of bars were tested, the co-efficient of expansion of each being 
carefully measured, and the temperature of the bars during the subsequent 
tests determined by observing the elongation, by heat, of measured lengths of 
them. It appears that “the tensile strength of steel bars diminishes as the 
temperature increases from zero, Fah., until a minimum is reached between 
200° and 300° Fah.; the milder steels appearing to reach the place of minimum 
strength at lower temperatures than the higher carbon bars. From the tem- 
perature of this first minimum strength the bars display greater tenacity with 
increase of temperature until the maximum is reached between 400° to 650° 
Fah.” The greatest loss of strength, in passing from 70° to the temperature 
of first minimum strength, was 6.5 per cent., at 295° Fah. The greatest gain 
over the strength of the metal at 70° was 25.8 per cent., the maximum point 
being reached at 460° Fah. “The elastic limit appears to diminish with 
increase of temperature. Owing toa period of rapid yielding without increase 
of stress, or even under reduced stress, the elastic limit is well defined at 
moderate temperatures with most of the steels. Mild steel shows this yield- 
ing point up to the vicinity of 500° in hard steels, if present, it appears at 
lower temperatures. It appears that the contraction of area of the 
mild and medium hard steels is somewhat less at 400° to 600° than at atmos- 
pheric temperatures, and within this range there is a tendency to fracture 
obliquely across the bar. The hard steels showed substantially the same con- 
traction up to 500° Fah. Above 500° or 600° the contraction increases with 
the temperature of the metal. One specimen of steel, fractured at 
the temperature of 1,572°, contracted 98.9 per cent.” 

Experiments were also made with riveted joints and steel boiler plates, at 
temperatures ranging from 70° to 700° Fah. “Joints at 200° showed less 
strength than when cold; at 250° and higher temperatures the strength 
exceeded that of cold joints; and when over-strained at 400° and 500° an 
increase of strength was found upon completing the test cold. Rivets 
that sheared cold at 40,000 to 41,000 Ibs. per square inch, sheared at 46,000 Ibs. 
per square inch at 300°; and at 600°, the highest temperature at which the 
joints failed in this manner, the shearing strength was 42,130 lbs.” The paper 
from which we quote contains six valuable plates in addition to the many 
tables, and throws a good deal of light upon some vexed questions.—[{The 
Locomotive. 


CHEMICAL RESEARCH IN METALLURGICAL INDUSTRIES. 


The inaugural address of Sir J. Lowthian Bell, F. R. S.,as president of the 
chemical section, of the recent meeting of the British Iron & Steel Institute, 
was devoted to the importance of ‘‘ Chemical Research in Metallurgical Indus- 
He said: “It had occasionally been the practice of former occupants 
of the chair to devote a considerable portion of the presidential address to the 
more recent discoveries in chemical science. That branch of learning 
advanced now with such rapid strides and covered so wide a field that no one 
who had not made it the business of his life could hope to discharge that duty 
of success He had selected the metallurgy of 
iron as the subject of his address, not only from his greater familiarity with its 
details, but because, in his judgment, it afforded a suitable example for the 
object he had in view. It was needless to insist on the disadvantage attending 
the application of a science to practical work without a fair knowledge of the 
principles which regulated its action. At the same time, it would be unfair to 
those who were engaged in the manufacture of iron during the first half of the 
present century, to deny the value of the services rendered to thei: art without 
giving much thought to the laws of nature, upon which their processes 
depended. The work so performed sufficed, nevertheless, to place the world in 
possession of the metal in such abundance, and at so low a cost that no engi- 
neering works had been delayed on account of the ‘high price of, or absence of 
the required quality in the produce of our iron works, during the period in 
On the other hand, it was not to be denied that since the iron- 
masters had allied themselves with the chemist, they had made more progress 
in 30 years than their predecessors didin three centuries. No one unacquainted 


tries.” 


with even a moderate share 


question. 


with the archwology of the iron trade could suppose that the colossal furnaces 
pouring forth their streams of molten metal, followed by the rapid action of 
the Bessemer converter, were the modern representatives of the iron-making 
appliances of former days. Out of the latter, in a low hearth, not larger than 
a domestic fire-place, often dependent on the wind for their blast, a few pounds 
of ore were, at a considerable cost for labor, fuel and waste of metal, converted 
into malleable iron. By means of a modern furnace in an hour anda halfa 
ten-ton converter could be filled with liquid cast iron, which in twenty min- 
utes might be run into ingots cheaper, stronger, and more malleable than 
the best wrought iron of our ancestors, or indeed of our own manufacture. 
“Sir Rowthian alluded at considerable length to various processes, and 
gave a quantity of statistics showing the appropriation of heat and its equiva- 
lent per ton of iron, and the quantity of oxygen and carbon in gases per 1,000 
tons of pig iron produced. Before closing 
this portion of my official duty I cannot refrain from tendering to chemists an 
assurance of the great advantage the manufacturers of iron feel they have 
derived from the lessons taught them by chemical science. 


He concluded his address as follows: 


I am the more 
anxious to do this because we, among others, have been reminded that we are 
losing the supremacy among industrial nations we once enjoyed for want of 
that knowledge of chemistry which is more assiduously cultivated abroad than 
itis in our own country. I am not prepared to deny that the opportunities 
for acquiring a scientific education are less generally spread here than is the 
case in France, Germany, or Belgium, but for this the nation and not the iron 
trade in particular is responsible. It must also be admitted that, as manufact- 











urers, we no longer stand so far above other land as we formerly did. In this 
result any differences of education are in no way concerned, for if I were to 
classify the nationalities of the various inventions enumerated in the course 
my remarks the fears of those who are alarmed at the appearance of a Belgian 
girder or a German steam engine on our shores would, I think, be allayed. 
Perhaps I might be allowed to offer a few words on the technical side of this 
important question of education. MuchI shail not be able to say, because I 
have not yet been able to learn the precise position the subject occupies in 
the minds of its most earnest advocates. If it means, as is sometimes alleged, 
a system by which, along with scientific instruction, manual dexterity 
in the use of tools or a practical knowledge of various manufacturing 
processes has to be acquired, I confess I am not sanguine as to the results. 
Certain I am that if foreign workmen are more skillful in their trades, which, 
as a rule, I doubt and which in the iron trade I deny, this superiority is not 
due to scientific training in the manner proposed, for in this they possess, so 
far as I have seen, no advantage over our own workmen. 

“My objection to the whole system is the impossibility of anything 
approaching a general application being practicable. I have not a word to 
say against the rudiments of science being taught wherever this is possible. 
The knowledge so obtained often give the future workman a more intelligent 
interest in his eniployment than he at present possess, but I think they who 
expect much good to attend such a thin veneer of chemistry or physics do not 
take sufficient account of the extent of the knowledge already possessed by 
more highly educated men, who are now directing the great workshops of the 
world. Itis by extending and enlarging this that substantial aid has to be 
afforded to industry and science, and not by teaching a mere smattering in 
our primary or any other schools. Inthe case of young people, who from 
necessity must leave the school-room at an early age, my own leaning is 
towards the present system, with the addition of drawing and some natural 
science. By it certain important lessons are taught, which, if not followed 
under the discipline of the school-master, run some risk of being entirely 
neglected. After this, probably the play-ground will be found more useful 
and much more popular with school-boys than trying to learn atrade by 
means of tools which, before he has to use them in earnest, may be thrown 
into the scrap heap. Asa national question, the attention of the Government, 
imperial or municipal, ought to be directed to the importance of establishing 
in all great manufacturing centres, institutions resembling that of the Physical 
College, of this city. Iam strongly of opinion that the erection and main- 
tenance of colleges of science should not be left to the accidental liberality of 
the few, but should be taken in hand by the nation at large.” 





‘Cold Short” Iron Described. 

During litigations in a boiler explosion case in Toronto, Ont., recently, a 
number of experts were examined on “cold shortness” of iron. A broken 
rivet from the exploded boiler was shown in the court, and from the appear- 
ance of the fracture the experts said, under oath, that the iron in the rivet was 
“cold short.” Mr. W. Raub, an eminent mechanical engineer, who was em- 
ployed by the defense, stated before the court that no person oculd tell the 
quality of iron by the fracture unless he saw the fracture. Mr. Raub secured a 
bar of best brand of Lowmoor iron, took it to a blacksmith shop, cut a nick 
about one-eighth of an inch thick all around it, tap ped it gently with a small 
hammer for about an hour and then hit it hard with a sledge. It broke off “as 
short as a carrot.” He then turned the other end over, after nicking it, and, of 
course, the fracture showed a beautiful fiber. The “short” end of the bar 
was first shown to the experts, who one and all said it was “cold short,” but 
when the other end of the same bar was shown to them they were dumb- 
founded. Mr. Raub had, by his light tapping, completely crystallized the one 
end of the bar and had left the other intact.—[Iron Industry Gazette. 





SOME conception of the new tin industry of the Black Hills may be formed 
by what a single company is now doing. Myron Willsie, superintendent of the 
Harney Peak Tin Co., Lead City, Dak., owns some 300 lode claims, many of 
which are from 200 to 400 feet deep. This company has lately erected four 
large hoisting rigs with pumps, air compressors, drilling shops, and is now 
building a concentrating mill of 500 tons daily capacity. There are now 30u 
men on the pay roll, and the number is constantly being increased. The tin 
mines of Europe are from a few inches toa few feet in thickness, rarely exceed- 
Some veins of the Black Hills are 100 feet thick. This company 
will soon be able to supply the United States with tin, and the amount con- 
sumed now amonnts to $30,000,000 anually. 


ing 5 feet. 


A PARAGRAPHER who wanted to get off a joke at the expense of the 
Inglish syndicates who are investing so much money in the country, recently 
intimated that the Pennsylvania iron makers are unloading their plants upon 
these Englishmen so as to raise money to establish new and better paying 
plants in the South. Recent events would go to show than this statement is 
more real than funny, particularly as to the 1ron makers of Pennsylvania 
investing in the South. Things spoken in jest oftentimes turn out to be 


serious actualities._-[Manufacturers’ Record. 


A SUCCESSFUL, experiment in the operations of a ponderous 14-ton machine, 
built to fashion steel railroad ties, was made at Pittsburgh, October 7. The 
machine was set in motion at the mills of Carnegie, Phipps & Co., and from a 
three-quarter inch steel plate finished ties were turned out at the rate of 80 
per hour. 


AMONG the popular scientific articles to be published in the Cen/ury, dur- 
ing the coming year, will be reports of the latest studies and discoveries 
made at the Lick California, furnished by Professor 
Holden. 
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AMONG THE IRON MINES. 


Lake Superior Mining Notes :— 
MENOMINEE RANGE. 

Messrs. A. E.Guensburg, of Florence, Wis., Mr. Lustfield, of Crystal Falls, 
M. St. Peter, of Iron River and others, are vigorously prosecuting exploratory, 
work on the Michigamme River, nearly opposite the Caledonia. They havea 
large gang of men at work, and are sinking a working shaft, which will prob- 
ably attain a depth of 4o or 50 feet, when a drift will be started toward the 
river, it being the intention to go underneath the river bed. The gentlemen 
are sanguine of striking the east end of the Caledonia vein, test-pitting 
already Cemonstrating that they are on the right track.—[News. 

J. H. Parks, for Milwaukee parties, has secured an option on the northeast 
quarter of the southeast quarter of section 19, 43-32, being the old Youngstown 
mine. A force of men is now engaged in testing the depth of surface with a 
view to stripping. Cady Hollister superintends the work. This end of the 
Youngstown mine has not been worked fora number of years; the work 
being confined to that part of the mine known as the Nelson, un the northwest 
quarter of the southeast quarter of section 20 adjoining; the ore in that end 
being in a larger body and easier of access. The Youngstown folks gave up 
its lease on section 19 some time ago, and shortly after the Loeffelholz Mining 
Co, secured an option and dida little work. There are three working shafts 
and an open pit on the section. No.1 shaft is 600 feet west of No. 4 (Nelson), 
is fifty feet deep and was sunk in rock, but across-cut showed a 4o-foot vein of 
ore on the north and 20-foot vein on the south of it, the veins being separated 
by twenty-four feet of rock. The open pit, 185 feet west of No.1 shaft, is 
worked out toa depth of about sixty feet and is about thirty feet wide. A 
drift eighty-five feet long runs from that pit, in the north vein, towards No. 1 
shaft. No. 2 shaft is 100 feet south of the pit and is ninety feet deep. Two 
rooms are worked out here, one south and one west of the shaft, each about 
30x30 feet ; the vein is from fifty to sixty feet wide. This ore is particularly 
adapted for making a high grade of mill and forge iron and is a mixture for 
making an iron similar to the improved Scotch pig iron. The ore is quite 
free from moisture and is a very clean deposit. There is yet a large amount 
of ore in the section nineteen end of the Yonngstown, and it can very be easily 
taken out, when the proposed stripping is done. The option holders will 
also do considerable exploratory work in connection with regular mining, it 
is said.—_[Mining News. 

MARQUETTE RANGE. 

The East New York expects to ship 35,0co tons of ore this season. 

It is estimated that the Braastad mines will close the season with an out- 
put of 150,000 tons. 

The Mining Journal says an adjustment of the disagreement between the 
Iron Cliffs and Artic iron companies relative to properties on the East 
Negaunee range, in the mineral right on which the companies named are joint 
owners, has finally been effected, and under the terms of the understanding 
arrived at, J. L. McClear, of Negaunee, will act as the agent of both companies 
for the purpose of granting options on the lands for exploratory purposes. 
Several applications for options have already been received, and it is certain 
that a great deal of exploring will be done in that quarter in the immediate 
future, now that the obstacle which has for so long retarded the development 
of these properties has been removed. 

Owners of several Michigamme prospects have made such sales of ore 
that they have arranged to work them upon an extensive scale. The ore, like 
others of the Beaufort range, operates splendidly in furnace, and is desired by 
furnace-men if the price is right, and by working them energetically, they 
believe they can suit purchasers as to this important item. The stores of ore 
are very large here, and can be cheaply extracted. The mines are three in 
number, located as follows: Fowle’s option embraces the south half of the 
southwest quarter of section 23, town 48, range 31, owned in fee by the Mich- 
igan Land & Iron Co. Tworows of test pits, seven in each row, show a deposit 
of clean ore 60 feet in width by 600 in length, the analysis of ore giving from 
56.82 to 60 per cent. in iron, and from .148 to .19in prosphorus. There is a 
railroad line graded to the mine upon which steel can quickly be laid. Im- 
mediately upon the west of this is the Ohio, occupying the south half of the 
southeast quarter of section 22. The ore has been found for a length of several 
hundred feet and for a width of from 4o to 80 feet. Two shafts on the foot- 
wall side have been started, 300 feet apart. The ore is similar to that of the 
property on the east. 
is in a more advanced state than its neighbors. The ore has been shown to be 
200 feet wide here, and thus far proved of a length of 600 feet. Two shafts 
have been sunk, and the mine can soon be made to yield a large product. 
The royalty on the ore is low, from 15 to 20 cents per ton, and it is the aim to 
operate the properties on a large scale, so that a fair profit should be obtained. 
Work will be commenced at once.—[Iron Ore. 

GOGEBIC RANGE. 

The large new working shaft, at the Federal, guarantees an increased out- 
put next season. 

The Ruby, formerly known as the Puritan, is being thoroughly developed 
and will be in good shape for next season. 

Five weeks more will, in all probability, bring the end of the shipping 
season from this range, by way of the lakes. 

Work at the North Pabst has been temporarily suspended, while additions 
and improvements are being made to the plant. 

There is no donbt that the Valley mine, which has been idle during the 
past two years, will be thoroughly explored next year. 

Considerable development work will be done at the Anvil during the 
coming Winter, and larger shipments than ever are looked for in 18go. 

The Mining Journal received a dispatch from its Bessemer correspondent, 
announcing that the Colby mine had closed down, and that future movements 
at the mine are a subject of much conjecture at that place, no one having any 


The Norwood sent out 5,753 tons of ore, last season, and 








idea of what the purpose of the owners regarding the property is. The mine 
has had rather a checkered career latterly. It ranked among the great pro- 
ducers of the Lake Superior region for three years, its output exceeding 200,- 
ooo tons in 1886 and 1887, and crowding 300,000 in 1888, but since the owners 
resumed control (during the three years mentioned it was operated under a 
short-term lease) about a year ago,it has made but an indifferent record. 
The Mining Journal believes that the mine is all right, if properly handled, 
but the remarkable falling off in its output this year, together with the re- 
peated hitches in the work there since the owners took charge of it, has created 
a very general impression that the Colby has seen its best days. 

According to the Pick and Ave, last week was perhaps the mostimportant 
in the history of Bessemer and the portions of the range directly tributary to 
it of any like period since the original discovery of the mammoth deposit of 
ore at the Colby. At the Dangler, occupying the west hali of the northwest 
quarter of section 13, immediately adjoining the Anvil property on the east 
and just a mile east of the city limits, a magnificent deposit of ore was entered 
by the diamond drill the close of last week and has been penetrated, horizon- 
tally, to a distance of nearly 50 feet without as yet reaching the hanging wall. 
This property was somewhat superficially explored, some two years ago, by the 
“Rast Anvil” company, but not meeting with the desired success, the work 
was abandoned, much against the judgment of Capt. John Humble who was 
prosecuting a cross-cut north from the foot wall with, as he believed, every 
prospect of shortly reaching a body of ore. It was by running the drill in 
horizontally at the end of this cross-cut that the ore was now discovered. The 
importance of this find consists not alone in the fact that it will add another 
producing mine to the list, but because of the encouragement it will give for 
further exploration on this portion of the range. There has never heen any 
satisfactory reason for believing that the iron “vein” suddenly terminated at 
the Anvil mine, except that with such superficial exploring as has been done, 
no large deposits had been found between that and the Brotherton. It is now 
demonstrated that the ore is there and that it requires only capital and intelli- 
gent, persevering effort to locate it. 


Lake Superior Shipments of Iron Ore:— 

Shipments of iron ore from the mines of Lake Superior, for the season of 
1889, up to Wednesday, October gth, are as shown by the appended state- 
ment, condensed from the Marquette Wining Journal: 


MARQUETTE RANGE. 
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Ore went forward at quite a yore rate during the week covered 





by the 
shipping report, the total quantity shipped by water from the Lake Superior 
mines reaching the very respectable figure of 212,881 grosstons. This is over 
50,000 tons above the output of the mines for the corresponding week last year. 
The total for the season is now 2,000,436 tons beyond the shipments at the 


same date last year. 


The Big Rivals: 

The Norrie had shipped 481,350 tons of ore, by water, at the date of closing 
the report for the current week, and continues to head the list. 
a good second, with shipments aggregating 401,237 


The Chapin is 
tons—unless the product 
of the Minnesota Iron Co.’s Tower mines are to be considered as of a single 
mine, in which case that company would be entitled to rank next the Norrie. 
All the big mines are doing splendidly this year, but the Norrie is making a 
marvelous record as a producer, taking its age into account.—[Mining Journal. 


THE Canada Jron Furnace Co., 
ital stock of $200,000. 


Montreal, has been incorporated witha cap- 
The purposes of the company are the mannfacture of 
to operate coal and iron mines, timber 
limits, furnaces, foundries, rolling mills and steel converters; the manufacture 
of charcoal and its products; the dealing in wood and the products thereof, as 
well as all matters arising out of the aforesaid industries. 


iron and steel, and dealing in them ; 
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THE BEST THAT CAN BE SAID FOR THEM 


That 7he Jron Trade Review may not be charged with a willingness to 
give only one side of the pig iron warrant question, we republish herewith, at 
the request of the New York Metal Exchange, the following essential points 
of a recent article in the New York /‘inancicr on the subject referred to: 

The admission of pig iron warrants to dealings on the New York Stock 
Exchange is an important advantage to the pig iron trade of this country, and 
will do much toenergize it and promote its true interests. The wonder is that 


this had not been done long ago, for the production of pig iron in this country 
is a large industry, employing millions of dollars of capital and thousands of 
men, with an annual product of some 7,000000 tons, with a market value of 
$125,000,000. That such a necessary product as pig iron, and of so largea 
yield and value, had no proper dealing status on the great exchange, or indeed 
on any leading exchange, indicates a condition of primitiveness not flattering 
to the business intelligence of the times. The absence of the proper facilities 
for dealing in pig iron asin other leading products of the country, through 
the medium of exchanges, is doubtless one cause of the unsatisfactory condi- 
tion of the iron business at frequent intervals during the past decade. Pro- 
ducers of pig iron have felt the disadvantage of their business under the old 
system, which kept their product so alternating between briskness and dull 
ness, for want of facilities of making it negotiable and capable of being 
carried, that there was no satisfaction and but little profit in the business. 

This acceptance by the New York Stock Exchange of warrants as good 

delivery for any of its dealings in pig iron, is a just recognition of this valu- 
able collateral, and capital will operate in these warrants with the same con- 
fidence that it embarks in the best class of securities. The financial advant- 
age of the action of the Stock Exchange will be of immense value to the pig 
iron interests of the whole country. It would be hard to over-estimate this 
advantage to the pig iron interests represented by these warrants, and pig 
iron that heretofore has been hard to handle as a security, will now move with 
all the ease and convenience of any commercial commodity, when represented 
by these perfectly safe certificates; indeed, from the intrinsic safety of iron, 
these warrants can challenge any security known, for pig 1ron does not deteri- 
orate from age, nor evaporate or lose weight from any cause; neither does it 
change quality; it cannot be stolen or be destroyed by mob violence 
and requires no insurance. It is nearly as low at present price in New York as 
it has been in 65 years, yet it has gone nearly five times higher, and though we 
produce one-third of the pig iron in the world, yet we import some 2,000,000 
tons of iron and steel, simply because hitherto our home furnaces had no 
proper aid from capital in carrying their product. But thanks to the warrant 
system this will be no longer the case, the warrant will enable a stock of iron 
to be safely and cheaply carried, and the trade relieved from the disadvantages 
that have depressed and discouraged it in times past. 

The pig iron interests of the country are to be congratulated in having 
their product placed on this excellent footing through this well-considered 
and carefully arranged system. The listing of these warrants will open up a 
large line of dealing for firms engaged in the iron trade, and doubtless largely 
increase the business of iron commission interests, provided they utilize the 
facilities that this improved, more economical, more satisfactory and more 
convenient systems of the warrants afford. To producer, consumer, operator 
and dealer, this warrant system brings advantages that use and acquaintance 
will more fully prove day by day. 

Pig iron now is free from many disadvantages that depressed it in the past 
and promises greater prosperity in the future, and this warrant system embo- 
dies in its certificates the best security in convenient form and of readiest'nego- 
tiability. 

With judicious progressiveness the Stock Exchange, and other exchanges, 
have admitted various issues of industrial shares of leading lines of business 
in this country, and, while objection has been raised to some of these corpora- 
tions from their being trusts and their not giving proper statement of their 
condition, and hence engendering distrust, yet no objection to these iron war- 
rants can be raised on either of these grounds, fér there is no trust in their 
case and there is no concealment as to what they are or as to what the com- 
pany isuing them is. They are simple, plain certificates of deposit of pig iron 
at stated furnace yards, issued by a responsible corporation of experienced, 
reputable and successful business men, and the fact of admitting such warrants 
to be dealt in on the Stock Exchange is an endorsement by the strongest finan- 
cial body in the world of their reliability and correctness in all respects. The 
prime purpose of the Warrant company is to enable pig iron to be produced 
with best facilities and handled with greater advantage and convenience 
through the medium of its simple and economical system, and thus to give 
stability and satisfaction with fairly remunerative profits to the iron trade, 
bringing about such a condition as to insure steady work and comparatively 
steady prices in this important commodity upon which so much capital and so 
much labor is dependent. Under the old system no proper stock of pig iron 
was possible, and the supply on hand often was not above a two weeks’ con 
sumption. The result was that large orders were driven into foreign markets. 
and what we should have filled at home, was bought abroad at the expense and 
to the detriment of our home interests. 

Under the warrant system a supply of iron for a year or longer, can be 
easily carried, and thus fair competition be established with foreign markets, 
under which we can hold our home trade and gradually carry our iron to their 
markets and bring back their gold, instead of having them bring in iron to us 
and take out our gold. In short the success of the warrant system, which is 
now practically assured, means another addition to the proud edifice of the 
productive independence of the United States. 

The consumption of native iron is now about g5 per cent. of the production, 
so that the carrying of this small excess of, say, 350,000 tons of a market value 





of $6,500,000, is a mere bagetelle to the capital of the country, and operated | 
through the Exchange; indeed, carrying a whole year’s product of $125,000,000 





would be insignificant, when we consider that railway securities of $9,000,000,- 
000, or seventy fold this annual iron product, are carried at a cost not exceeding 
four per cent. of their value, so that there is no burden to capital in carrying 
such amount of this good security in the shape of these warrants. 


Alleged Fraudulent Stamping of Boiler Plates. 

An esteemed correspondent, who knows whereof he affirms, sends us the 
following account of a boiler explosion, which seems to be a case for prosecu- 
tion by the District Attorney of Philadelphia. Any one who supposes, how- 
ever, that this functionary will bother himself to do so, cherishes an illusion: 

“On July 30, 1889, two lives and $10,000 were lost by a boiler explosion in 
the Freeland Mills, Manayunk. At the coroner's investigation the engineer 
said that the explosion was unexplainable, as the boiler had been inspected 
and was allowed 80 pounds per square inch. At the time of the explosion 
(between 12 and 1 o’clock) the fires were banked, and the steam gauge showed 
75 pounds. The boiler was known as a ‘two-story’ boiler, main shell 60 inches 
in diameter and 15 feet long, containing 52 flues, 4's inches in diameter. The 
top boiler was 48 inches in diameter and 15's feet long, without flues, the two 
being connected by four necks, 15 inches in diameter and 10 inches long. 
Although the sheets were stamped ‘C. H. No. 1, 50,000 T. S. Flange,’ by actual 
test the plates showed a tensile strength of but 28,729 pounds ; elongation, two 
per cent.; reduction in area, two-tenths per cent. From the above you will see 
that there was nothing mysterious in regard to this explosion. The chief 
boiler inspector of Philadelphia is quoted as per his evidence ‘He found the 
boiler was broken in four pieces, an unusual thing. - The 
cause of the explosion he attributed to the defects in the iron. Zhese defects 
would not be known by the manufacturers. (The italics are my own). The 
jury rendered a verdict that deaths were due to injuries accidentally received 
by the explosion. 

“It is evident that there is something back of this. The boiler showed 
that the iron was bad by a test made of the iron; the iron was stamped to 
represent the best material. 

“Tf these defects could not be known by the manufacturers, how could 
they know it was ‘C. H. No. 1, 50,000 T. S. Flange,’ and so stamp it? 

‘The coroner should have asked how it came to be stamped. No doubt 
the quality stamped was asked for, or they would not have so stamped it. As 
a general thing in explosions of this kind, all the blame is put on the boiler 
maker. Here is acase in which the manufacturer is the one who is to blame, 
but he goes scott free.’—[The Engineer (New York). 





International Analyses otf Iron and Steel. 

In a recent report to the State Department of the proceedings of the 
Society of German Iron-mining Engineers and Manufacturers, United States 
Consul Partello, of Duesseldorf, says: The British Association for the Advance- 
ment of Science some days ago appointed a commission for the best method 
of making international rules and regulations for the analyses of iron and 
steel. The committee were directed to enter into negotiation with other for- 
eign committees of the same nature in order to receive and examine normal 
samples of iron and steel, the chemical compositon of which is to be carefully 
determined and defined. These samples, as before decided, are to be delivered 
at an appointed place, and are to be referred to when decisions are to be made 
in reference to analytical methods and use of such material. 

Professor Langley, of the Michigan University, was requested to superin- 
tend this matter of samples, and to have samples sent to the respective asso- 
ciations in the United States, England, France, Germany, Switzerland, and 
Sweden, samples not to be sent to more than seven chemists of the above- 
namedcountries. Ifthe results of the analyses of these samples are sufficiently 
harmonious, the average of the results of the analyses shall be accepted by all 
as the normal composition. It was decided that on the whole 150 kilograms 
of the samples selected as normal are to be prepared, making about 5 kilograms 
for each of the five interested countries. 

It was claimed that the endeavors of the British association were of the 
greatest importance, as there is great need of uniformity in methods of exam- 
ining and making analyses of iron and steel, and the international trade in 
steel and iron would be greatly benefited by such harmonious methods. 
Many questions and doubts are entertained by the society as to the efforts of 
the British associations, but progress must nevertheless be admitted. 


Ship-bui ding on the Pacitic Coast. 

A writer in Proceedings of the Naval Institute, says: 

“In 1876 the specifications for the iron steamer J/e/cor, to run on Lake 
Tahoe, Cal., called for a speed of 20 miles per hour. She was built and 
launched that year at Glenbrook, on the Lake. The engines were built at 
Marysville, Cal., and all material and machinery were teamed over the 
mountains. There was no previous record of a vessel's steaming 20 miles per 
hour. The J7/e/eor is 64 feet 6 inches long, with ro feet beam, and a draught of 
5 feet aft and 3 feet 1 inch forward, and a depth of hold of 5 feet. She is of 
195 tons displacement, with fuel and 12 passengers on board, and is divided 
into water-tight compartments. The boiler is of steel, locomotive type, and 
carries 150 pounds pressure. The engines are one pair inverted cylinders, 10 
inches diameter and 12 inches stroke, and weigh 2,600 pounds with all fittings, 
The propeller is of brass, three-bladed, and finished all over. The J/e/eor made 
21 miles per hour, repeatedly, over a measured mile, and from Glenbrook to 
Tahoe City she made 12 miles in 38 minutes, or 18.9 miles per hour. The 
engines made between 270and 2So revulutions, and were designed and built by 
W. R. Eckart.”’ 

We presume the writer means vessels of the J/e/eorv's dimensions had 
never made 20 miles per hour previously. 


Cok requires one-third more air for combustion than coal. 
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THE HUGHES STEAM PUMP. 


The Hughes Steam Pump Co., of Cleveland, a type of whose pump is here- 
with illustrated, are at present working day and night, with a large force of 
men, being pushed principally on some water works pumping engines. They 
have this year built several large pumps with very gratifying success and have 
now orders for one pair of compound duplex pumps, tox18%x1o%x12, for 
Albion, Mich.; also one pair for Wyandotte, Mich., 12x18%x12x18; also one 
pair of special compound elevator pumps for the Plankinton building, Milwau- 
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kee. They have lately started a complete pumping outfit forthe ?oneer Press 
building, St. Paul, Minn., and have shipped two pressure pumps to Natchez, 
Miss., one 16x24x12x18, one 24x12x18. They have also started one 20x14x18 for 
the Cuyahoga county court house, this city. There is one under way now for 
the Hollenden Hotel, this city, 16x12x18, for elevator duty, together with a 
large number of regular sizes for boiler feeding and fire duties. With their 
present outlook they will be kept very busy for many months to come. 


THE !RON INDUSTRY OF CHINA 





United States Minister Denby, of Peking, in a recent report to the Depart- 
ment of State, says: 

“T have the honor to enclose an imperial decree commenting on the late 
proposal of the viceroy o Canton to develop the iron industry in the two 
Kuang. In order to foster this important industry he has abolished the 
inland duties on iron and the prohibition against its export. He now pro- 
poses to investigate, by a commission, the subject of abolishing the heavy duty 
now levied on furnaces. Such a plan put into force for three years would not 
involve a large diminution of the revenue, but would greatly benefit the iron 
producers by doing away with illegal fees. He proposes also the creation ofa 
joint stock company to work the foundries with foreign machinery. It would 
seem that the mind of this distinguished man, Chang Chi Tung, had under- 
gone achange. He now, while still materially seeking to retain for his own 
people the benefits of industrial enterprises, favors the extensive use of foreign 
methods in building railroads and establishing electric lights and foundries. 
I do not doubt that the next process in his mental development will lead him 
to the only correct conclusion; that is to say, that foreign talent and honesty 
and will-power are indispensable to the successful introduction of foreign 
improvements.” 

The inclosure in Minister Denby’'s report is as follows 

“The viceroy of Canton states that iron is the chief mineral production 
of the two provinces within his jurisdiction. And yet for many years past 
there has been an immense consumption of foreign iron all over the country. 
Under these circumstances he considers it absolutely necessary that the native 
iron industry should be further developed, and with this object in view he has 
already procured the abolition of inland duties on iron and the removal of 
the prohibition against its export. A commission, which he appointed to 
investigate the whole subject in both provinces last year reports that the great 
obstacle to the extensive production of native iron is the heavy duty levied 
upon furnaces. Of these there are three kinds: Government furnaces, which 
pay each 53 taels a year to the financial commissioner; local furnaces, which 
pay an annual fee of 5 taels to the salt commission; and unlicensed furnaces, 
which pay nothing at all. It is now proposed that all distinctions should be 
abolished, and for the periol of three years no tax should be levied upon fur- 
naces of any kind. This will only involve a diminution in the revenue of 
something less than 2,000 taels, but the gain to the iron producers will be 
much larger than is represented by the above sum, for the exemption of the 
furnaces from all Government taxation will necessarily imply the discontinu- 
ance of the illegal fees which have hitherto been exacted, and which have 


under consideration for the establishment of a joint stock company to work 
the foundries with foreign machinery, and great results are expected from the 
adoption of foreign methods of smelting, which are now receiving careful 
attention. If only the native industry can be stimulated and the consumption 
of the foreign article gradually checked, all classes of the community will 
benefit by the change, and no regret need be felt for the small sacrifice of 
revenue which it will for the present entail. The viceroy’s views on the subject 
have received the cordial approval of the governor of Kuang-Si, and the 
memorial is presented in their joint names.” 





A NEW DIE GRINDER. 


This is a very handy and desirable tool, designed particularly for use in 
connection with punch presses for grinding and 
sharpening dies, punches, etc. It is also well 
adapted for general use as a small surface grinder. 
The slide is traversed by hand, by means of the 
lever shown, which makes a simple machine and 
secures quick work. The spindle has a vertical 
screw adjustment and ample room is provided for 
running wheels of large diameter. The plan of 
belting this machine puts a loop in belt, which 
allows belting direct and dispenses with a tight- 
ener. The table has a transverse screw adjustment, 
and is provided with T slot for holding work. The 
surface can be ground at one setting, six inches by 
six inches. The machine weighs, complete, 350 Ibs., 
and is manufactured by E. E. Garvin & Co., New 
York City. 








Manganese Bronze. ie 

As described by the inventor, Mr. P. M. Parsons, ae 
white bronze, or manganese bronze, is prepared by combining ferro-manganese, 
in different proportions, with various bronze alloys, thus producing qualities 
suited to various uses. The ferro-manganese is first subjected to a refining 
process, by which the silicon is eliminated, and the proportion between the 
iron and manganese adjusted in various degrees, for use according to the quality 
of bronze to be produced. To effect this combination, the temperature of the 
copper must be brought up to the melting point of the ferro-manganese, which 
is melted separately and then added in a fluid state. 

The effect of this combination is similar to that produced by the addition 
of ferro-manganese to decarbonized iron in the Bessemer converter. The 
manganese in its metallic state, having a strong affinity for oxygen, cleanses 
the copper of oxides, and renders the metal more dense and homogeneous. A 
portion of the manganese is utilized in this manner, while the remainder, with 
the iron, becomes permanently combined with the copper, and plays an impor- 
tant part in improving and modifying the quality o the bronzes prepared 
from the copper thus treated, the effect being to increase their strength, hard- 
ness, toughness in various degrees, according to the quality and quantity of 
the ferro-manganese employed. Manganese, when once incorporated with 
the copper, is not driven off by remelting; the quality of the manganese bronze 
is improved by remelting. 

Manganese bronze, as is stated, when forged, is remarkable for its strength 
and toughness, having an average tensile strength equal to mild steel, and 
elongating as much before breaking. It is suitable for forgings of all kinds, 
for bolts and nuts for engine and machine work, for ships’ bolts, rudder, and 
other fittings, screws, pins, nails, pump-rods, wire, and for all purposes for 
which yellow metal, brass, and copper are employed. In forging this metal it 
should be heated to a clear cherry red (not bright), when it may be hammered, 
rolled, pressed, or worked in any way as long asitretainsanycolor. It should 
not be worked at a black heat, but when the color is just fading it should be 
reheated. 

In rolled sheets and plates it can be worked both hot and cold. In work- 
ing hot, the instructions given for forgings should be followed. The metal 
can be rolled, stamped, pressed, and worked cold like brass or copper, being 
annealed as required. It is stronger, stiffer, and harder than copper, brass, or 
yellow metal, for which it can be substituted for purposes to which these are 
applied. 

The rods, plates, sheets and angles are supplied of mild, medium, or high 
qualities, as required. The mild and medium qualities have a tensile strength 
of 28 tons per square inch (4,410 kgs. per sq. cm.), with an elastic limit at 4o 
per cent., and stretch from 28 to 45 per cent. before breaking. These quali- 
ties can be worked and riveted up cold, and are claimed to be greatly superior 
to yellow metal or gun metal. 

When ships’ screws are made of this material, they are given less thickness 
than whea made of mild steel or of common bronze; it is not subject to altera- 
tion of form when taken from the mould or by the annealing which must be 
done with steel castings, it retains a clean surface remarkably well, but its 
cost is considerable. 

Bids For Steel Cast Shells. 

Bids have been opened at the War Department, Washington, D. C., for the 
supply of one hundred 7-inch and fifty 11-inch steel cast shells for the Ord- 
nance Bureau. ‘The bids were as follows : Standard Steel Casting Co., Thurlow, 
Pa., 7-inch shells $59.50 and $64.85 each; 11-inch, $127 and $137 each, (each size 
of shell being divided into two classes, with octagonal and round cavities re- 
spectively.) Midvale Steel Co., Philadelphia, 7-inch shells, 4o cents and 33 
cents per pound; r1-inch shells, 37 cents and 30 cents per pound. W.H. Long, 
Goodhue & Co., Burlington, Vt., 7-inch shells $46.08 and $51.84 each; 11-inch 
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shells, $132 and $145.20 each. The shells are to be delivered, one-third in 60 





proved the real hinderance to the development of the trade. A scheme is 


days, one-third in 75 days, and one-third in go days after contract. 

















Since interest has been re-awakened in the subject of pig iron warrants, it 
will be instructive to learn from the /ron G& Coal Trades Review (london), 
that there is considerable irritation over recent changes in the Scotch warrant 
system. Says the Review of October 4: 

No small commotion has been created amongst the members of the Scot- 
tish Pig Iron Association, by the receipt of a communication from Messrs. 
Connal & Co., Limited, the well-known holders of pig iron stocks, intimating 
some important changes in the conditions attaching to the ownership of war- 
rants on and after the 1st of January next. The warrant system in the Scotch 
iron trade has hitherto worked very smoothly, and with almost as much regu- 
larity as the movements of the planets themselves. By the new regulations, 
however, the owners of warrants will bear liabilities from -which they are at 
present exempt, and it is all but certain that Messrs. Connal’s action will deal 
a severe blow to the speculative purchase of warrants that is now so conspicu- 
ous a feature of the Scotch pig iron trade. According to these regulations, the 
rent on all warrants in circulation on the 1st of January next will be payable 
within twelve months from that date; in the case of warrants issued subse- 
quently, rent will be payable within twelve months from the date of issue, 
and, failing such payment, interest at the rate of 5 percent. will be added. 
These proposals, we understand, will be strenuously resisted by the Scottish 
Pig Iron Association, and as the matter is about to be fought out in the law 
courts, any comment upon the legality of the charges would manifestly be 
improper at the present moment. We may add, however, that as Messrs. 
Connal now hold over a million tons of iron in their stores at Glasgow, the 5 
per cent. interest on unpaid rent-charge is likely to reach a very large sum at 
the end of a year. The practice hitherto pursued, we believe, has been for the 
holder of the warrant to pay the rent and other incidental charges on presenta- 
tion of the warrant to the storekeepers—that is to say, when the iron is being 
taken out of store for consumption. Each warrant covers 500 tons of iron 
“ good, merchantable brand,” but this quantity includes 300 tons of what are 
known in the trade as No. 1, and 200 tons of No. 3. In this connection we may 
remark that both these brands are now quoted at 64s. and 58s., respectively. 

Parenthetically, we may also observe that in the pig iron warrant store 
which has just been opened in New York the warrant covers only Ioo tons of 
iron—an arrangement which seems to have been specially designed to popu- 
larize the purchase, on speculative account, of iron warrants. As far back as 
May, 1875, an arrangement was come to by Messrs. Connal with the committee 
of the Scottish Pig Iron Association that in future the charge for delivery at 
Port Dundas of such South Side brands as Glengarnack, Eglinton, Dalmeling- 
ton, Govan, and one or two others should be 6d. per ton. This charge has ever 
since remained in force, and has never been objected to, so far as we know, by 
the Association. Within the last few weeks, however, the committee, as the 
result of certain proposals made to Messrs. Connal, were conceded the privi- 
lege of additional free deliveries at Queen's Dock, Strobcross, Yorkhill and 
Clyde Villa wharves. A further concession was also made by Messrs. Connal 
reducing the extra for delivery to lighters at their Port Dundas wharf, of all 
the above named brands, to 4d. per ton. On the question of cartage to con- 
sumers, Messrs. Connal also agreed that extra should only be charged when 
the rate of cartage exceed 1s. 2d. per ton. Such are the conditions which 
Messrs. Connal & Co. now propose should govern the issue of warrants by 
them in future. It is understood that the principal reason why the clause has 
been introduced, making the rent payable each twelve months, or, in default, 
to impose a charge of five per cent. interest, is that under the present system 
* warrants remain for a great many years in the hands of thetrade. This clause, 
we believe, is in operation both at Middlesbrough— where Messrs. Connal hold 
about 176,000 tons of iron—and also in West Cumberland, where 384,000 tons 
are similarly held. Should the conditions now sought, by Messrs. Connal, to 
be imposed on the holders of warrants result in giving a check to the opera- 
tions of speculators, the change would probably be welcomed everywhere with 
delight in the iron trade. The strong element of speculation, which has always 
existed in the Glasgow warrant market, has never been of advantage to the 
industry, while many times it has been a positive evil. Activity in the sale or 
purchase of warrants has, in fact, been rarely an index of the true state of the 
trade, and the tactics of the “bulls” and ‘“ bears” across the Border have, 
therefore, long since ceased to excercise any serious influence on the other 
centers of the iron industry throughout the country. 

As regards the action of the Scottish Pig Iron Association in the matter, 
it is, of course, very easy to perceive that the Association, in opposing the 
new regulation, is fighting for a very important principle. The main ground 
of objection to the proposals, we learn, is that Messrs, Connal are acting «//ra 
vires, inasmuch as no such stipulation with regard to the interest on unpaid 
rent-charge was made when the warrants were issued. It is to be presumed 
that, before deciding to make this novel charge, Messrs. Connal must have 
been assured that they were entitled todoso. The issue thus raised is of 
great importance to the members of the Scottish Iron Trade Association, and 
in resisting the innovation they are clearly within their right. The principle, 
as we have already stated, is by no means a new one, though this is the first 
time that an effort has been made by the wairant storekeepers to introduce it 
into Scotland. Whether Messrs. Connal are within their right or not in thus 
varying at their own will the conditions under which they are accustomed to 
issue the warrants, is a question which none but lawyers are competent to 
settle. At all events, the issue now has been definitely raised, and it is, per- 
haps, better that it should be submitted toa legal tribunal as speedily as 
possible. 


A New Safety Valve. 
A large number of safety valves have, of late years, been introduced by 
different firms constructed to open fully when the blowing-off pressure is 


reached, so as to blow off all the steam which the valve could possibly be | 
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capable of passing. In the majority of these valves, however, the great draw- 
back is that they will not close again until the pressure has sunk considerably 
below the point of blowing off. Schaffer and Budenburg, of Manchester, have 
now introduced a valve in which this objection is entirely obviated, and whilst 
giving the fullest opening, the valve closes again promptly at the exact pres- 
sure at which it commenced to blow off. This end is attained by the arrange- 
ment of a kind of bell about the main valve, which has not a ground seating, 
but merely rests upon a slightly recessed surface forming a kind of seating. 
The steam acts upon the inner valve and upon an area which is simply equal 
to the diameter of this valve; but as soon as the valve has been raised the 
steam pressure acts upon an enlarged surface of this valve, which is then 
caused to rise within the bell, somewhat like a piston, causing the valve to 
open rapidly. The valve then raises the bell itself, allowing the steam to 
escape, and the escaping steam immediately throws up the bell, which is then 
suspended by the force of the escaping steam. It is evident that the valve will 
then close again against the original pressure, and after the valve proper has been 
closed and the steam ceases to escape the outer bell will also fall by virtue of 
its weight. The valve, therefore, opens and closes against the pressure on the 
area of the valve proper, whilst as soon as a small opening has taken place it 
is forced up with an additional pressure, which, however, is no longer exerted 
when the valve is closing.—{Iron and Coal Trades Review (London). 





The Discovery of the Basic Stee! Process. 

A very bold, but, as the sequel proved, somewhat foolish attempt to 
deprive English metallurgists of the honor of having discovered the basic 
process of steel manufacture, was pretty effectually disposed of last week, at the 
meeting of the Iron and Steel Institute in Paris. In view of the wide publicity 
which has so frequently been given of the circumstances under which that 
extremely important problem was brought to solution, it is really amazing 
how such a claim as this could have been seriously put forward, least of all by 
a person of such eminence in the profession as M. Jordan. The incident is 
instructive, as it serves to demonstrate the very curious manner in which con- 
temporary history is sometimes learned by the /i/era¢i. Professor Jordan, in 
a paper read before the Institute, had the temerity to state that it was in the 
writings of Professor Gruner that Messrs. Thomas & Gilchrist got the first 
hint of a basic lining for their converters, and that the credit of the now famous 
discovery is therefore rightly due to M. Gruner. This preposterous assertion 
immediately brought Mr.Gilchrist to his feet, and after an emphatic denial by 
that gentleman that either he or his distinguished relative, the late Mr. Sidney 
Thomas, had ever read the writings of Prof. Gruner on the subject of the basic 
process, M. Jordan at once withdrew his assertion, and apologized for the error 
into which he had fallen. Sir Lowthian Bell, who certainly is as familiar with 
all the circumstaces of the case as anybody living, also bore testimony to the 
utterly groundless nature of the claim that had been set up by Prof. Jordan on 
behalf of a French chemist, and pointed out that a very long distance separates 
mere theory from practical demonstration.—_{London Iron & Coal Trades 
Journal. 





Road Engines. 

Steam locomotion was first applied to road engines by Cugnot, as far back 
as 1765, but they have met with but little success. Cugnot’'s engine was a 
cumbersume machine, which only accomplished about four kilometres in an 
hour, as it had to be stopped and fed almost every quarter of an hour, and 
although some improvements were made from time to time in its construc- 
tion, it was too unwieldy to meet with much favor. Railways were subse- 
quently introduced, and from that time but little attention has been paid to 
road engines. Latterly, however, some interesting experiments have been 
made in the Ardennes with an ordinary three-wheeled vehicle transformed 
into a steam carriage, the weight being thus increased by about 20 kilos. for 
the boiler and 12 kilos. for the engine. This vehicle is capable of performing 
20 kilometres in an hour over an undulating road comprising several steep 
gradients, and is, under all circumstances, perfectly under the control of the 
driver. In order to improve the grip of the wheels, without greatly increas- 
ing the weight, it has been proposed to apply articulated plates to the tyres 
and aseries of experiments is now being made with a view to testing the 
practicability of this system.—[London Iron and Steel Trades Journal. 





Smokeless Powder in the German Army. 

At the Imperial manceuvres of the German infantry recently, the good 
opinion formed regarding the new smokeless powder was considerably 
enhanced. A great deal of the powder was used by the Seventh Corps, and no 
smoke at all rose after the infantry had fired. The artillery were also pro- 
vided with it, and when the guns were fired there was only a brownish grey, 
dustly-looking cloud, instead of the usual mass of smoke to be seen. : 





Large Hydraulic Press. 

There has been constructed at the iron works at Croyet-Fourneyron, 
France, for the Lyons Arsenal, a hydraulic press which is believed to be the 
largest in the world. The bed plate on which the press rests is a solid mass of 
iron weighing 35 tons, and the weight of each of the columns supporting the 
top part (which is of steel, weighing nearly 12 tons) is 82 tons. The total 
weight of the press is given at 300 tons. 

Personal. 

Recent welcome callers at this office were William Kent, M. E., Secretary 
and General Manager of the Springer Torsion Balance Co., New York, and 
C. D. Dodge, Chief Engineer of water works, Lansing, Mich. 





HE Minneapolis 77//unxe wants to know if all the Chinese laundry-men 
are members of the American Iron & Steal Association ? . 
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INDUSTRIAL SUMMARY. 


New Enterprises :— 

The Dunne Cutlery Co. has been organized at Portland, Me, with cap- 
ital stock $50,000. 

A stock company is being formed at Blacksburg, S.C., to build a large 
foundry and machine works. 

The Edison Machine Works, of Schenectady, N. Y., have commenced the 
erection of large works. About 1,300 men will be employed in the new 
buildings. 

Col. J. H. Sands and others have incorporated the Roanoke Iron Co., at 
Roanoke, Va, to build an iron furnace. Capital stock is to be not less 
than $150,000 nor more than $1,000,000. Mr. Sands is president: Henry King, 
of Alleghany, Pa., manager, and James W. Tyler, Washington, D. C., secretary 
and treasurer. 

The Richmond Street Motor Co. has been incorporated at Richmond, Va., 
with Allen Talbott president, and William Simpkin vice-president and general 
manager, to manufacture motors for steet railways. The capital stock is to be 
not less than $50,000 nor more than $1,000,coo. For the present motors will 
be made at the works of Simpkin & Hillyer. 

Salem, Va., is to have a blast-furnace. The company have been incorpor- 
ated as the Salem Furnaces and have been organized with the following off- 
cers: D. B. Strouse, of the Bonsack Machine Co., president; F. H. Chalmers, 
secretary ; John M. Evans, treasurer; F. E. Bachman, superintendent. Board 
of Directors: C. M. Clark, of E. M. Clark & Co., Philadelphia; Chas. G. 
Eddy, vice president of the Norfolk and Western Railway; James A. Bonsack, 
F. E. Bachman, J. W. F. Allemong, T. J. Shickel, John M. Evans, F. H. Chal- 
mers and D. B. Strouse. The contract for the furnace, 14'4x75 feet, has been 
let to the American Bridge Co., of Roanoke, Va. 

Recent Illinois incorporations :—W. C. Spofford Co., Chicago; to manu- 
facture weighing scales; capital, $20,000; incorporators, W. C. Spofford, W. 
Rhodes, C. E. More.—The Chicago Malleable Iron Co. filed a certificate of 
increase of capital stock from $300,000 to $400,000.—Strasburger Refrigerator 
Co., Chicago; to do a general manufacturing business ; capital, $20,000; incor- 
porators, James H. Raymond, Irwin Veeder, Otto R. Barnett.—Fox Carbon 
Heating Co., Chicago; to manufacture heating apparatus; capital, $100,000; 
incorporators, Peter Fox, Bernard A. Eckhart, James Swan.—Munson Type- 
Writer Co., Chicago; to manufacture type-writers; capital, $60,000 ; incorpora- 
tors, Samuel J. Seifreid, T. B. Harrison. Stephen Munson. 

Special dispatches to the Baltimore J/anufacturers' Record report the 
organization in London, Eng., of a large company to build iron and steel 
works at Middleborough, Ky., and the commencement of work at the same 
town on two furnaces of 150 tons daily capacity, each to cost about $400,000. 
In the last two weeks about seventeen or eighteen new furnace projects. have 
been reported in the South and contracts have already been made for building 
about one-half of them, while a dozen or more are being organized and will 
shortly be made public. The sales of mineral and timber lands for the week, 
in large tracts, have aggregated, probably, half a million acres, while negotia- 
tions are pending for still larger bodies, including 300,000 or 400,000 acres of 
timber land in Mississippi and several hundred thousand acres in East Ten- 
nessee, the purchase of the latter by a $6,000,000 company having been 
virtually closed. 

It is Geo. N. Gray & Co. The company part is the Hecla Iron Co. They 
propose to operate, together, Hecla furnace for the next three years. Posses- 
sion is not given to the new company until next March, but Col. Gray, who 
will assume the entire management of the newconcern, will give out the 
It is proposed to continue the production of the 
famous Hecla cold blast charcoal iron, and to increase the output to 20 or 25 
tons aday. To accomplish this, Hecla Co. will immediately go to work to 
complete their new furnace. It is already so far advanced that they expect to 


wood chopping right away. 


deliver over to the new company a complete furnace by the first of next 
March. The buildings are complete, engines in place, fire-brick on the ground. 
The principal work to be done is setting up new boilers, lining the furnace 
stack and constructing an elevator. The boshes will be 1o feet, and very 
steep; the height of the furnace will be 50 feet. The present blast of old 
Hecla will continue till March 1, after which it will probably not run any 
more. The increased enterprise at Hecla will be of great advantage to all that 
region, and we hope to the proprietors, also._-[Ironton (O.) Register. 


Enlargements, Additions, Removals, etc.:— 

The Cameron Iron & Coal Co. are building a machine shop and foundry 
at Emporium, Pa. ‘ 

The Richmond Locomotive & Machine Works, of Richmond, Va., have 
amended their charter authorizing the increase of their capital stock to 
$2,500 ),000, 

The Moore Manufacturing & Foundry Co., of Milwaukee, Wis., will prob- 
ably use their present foundry for a machine shop, and erect a new foundry 
building. 

The new shop just finished by the I. W. Pond Machine Co., of Worcester, 
Mass., measures 200x40 feet, and is three stories high. 
obtained from large windows on three sides. 
improved tools and will be lighted by electricity. 
: P. H. Laufman, the sheet iron manufacturer, at Apollo, said recently that 
he had just increased the capacity of his plant 50 per cent. This was done 
in view of the tariff being advanced high enough to compete with the English 
manufacturers. He stated that as soon as Congress passes the tariff legislation 
on tin-plate there will be half a dozen mills in this vicinity return to the manu- 
facture of tin.—-[Pittsburgh Dispatch. 

The Southern Iron Co. has absorbed the A%tna Iron Co., the La Grange 
Furnace Co., the Warner Iron Co., and the Wayne County lron Co. 


An excellent light is 
The shop will contain many 


The cap- 





ital stock is now placed at $10,000,000, and it is stated that they will expend 
$150,000 to $200,000 in remodeling the steel works at Chattanooga, to manu- 
facture basic steel and also build two additional iron fnrnaces, one of which 
will be in Wayne county. Itis stated that $3,000,000 of bonds and $6,000,000 of 
stock will be issued at once. 

Work is progressing with the new furnace at Lawrence. The foundations 
are about completed. The work is being done by Fred Boss. The Waldreth 
furnace has been moved from West Virginia, and will be utilized in the build- 
ing of the new furnace. The boshes will be 14 feet, and the height of the 
stack 65 feet. Some four or five months will be required to complete the fur- 
nace. When putin operation it will use native ore, and half native coal and 
coke, though the proportion of coal may be larger. Lawrence has a nice coal, 
quite suitable for smelting. There is every indication that the new plant will do 
good work and will be run in a way that will insure a steady and prosperou s 
business.—[Ironton (O.) Register. 


Fires and Accidents :— 

Rich & Vincent’s foundry and machine shop at Fort Dodge, Ia., were 
almost totally destroyed by fire. 

About six o’clock Monday night, fire broke out in the Tenth street mills 
of the Oliver Iron & Steel Co., on the South Side, Pittsburgh, and one of the 
main buildings was destroyed, entailing a loss of 200,000, which is partially 
covered by insurance. The burned building occupied the entire square 
between Tenth and Eleventh streets on Muriel. It contained the general 
offices of the company, a packing room, car shops, machine shop, blacksmith 
shop, press room and fitting room. The work of rebuilding the structure will 
be commenced at once, and it will be the same size as the old building. None 
of the other parts of the mill are effected by the fire and work will go on in 
them the same as before. 


Noteworthy Contracts, Remarkable Records, Etc.:— 

Witherow’s Works, this city, recently received a contract to erect two 
blast furnaces, including boilers, engines, engine houses, boiler houses, etc., 
etc., in Virginia.—|New Castle (Pa.) Guardian. 

The A. Garrison Foundry Co. of Pittsburgh, recently cast a very large 
roll, the dimensions of which are as follows: Diameter of body, 34 inches; 
length of body, 120; diameter of journals, 24; length of journals, 20; coupling 
ends, 20; diameter, 9. The weight of this roll is 40,000 pounds. 

Messrs. John A. Roebling’s Sons Co., after trying the Aerated Fuel Co.’s 
system on their wire furnaces for a month, have recently placed an order with 
W. S. Collins, licensee, 171 Broadway, New York. for seventy-two burners to fit 
up thirty-six of these large furnaces. Mr. Collins reports other important 
orders lately from old as well as new customers. 

Furnace No. 3, of the Glendon Iron Co., Easton, Pa., Morris P. Janney, 
superintendent, turned out for the week ending September 28, 1889, 824% tons 
of iron, chiefly gray forge, with 8o1,'7, tons of fuel, one-fourth coke, three- 
fourths anthracite, giving a fuel consumption of 19 hundred-weight, 1 quarter, 
22 pounds per ton of iron. Noextra scrap was used. The furnace is 81 feet 
high and 18 feet bosh. 

Williams, White & Co., Moline, Ill., have lately taken orders for a drop 
press weighing 13,000 pounds to go to Cleveland, and another weighing 8,000 
pounds to Georgia, and will ship in a day or two acar load of machinery to 
California for one of the largest agricultural works in that state. They are 
erecting a 40-pocket automatic coal chute, Burnett & Clifton patent, for coal- 
ing locomotives of which they are the owners, for the Illinois Central Rail- 
road Co., near Cairo, IIl. 

Our (Newberry) furnace made 1,597 tons of iron last month, using 88 
bushels of charcoal per ton. The ore yield was 53.1 percent. The furnace 
had to stop five days on account of the scarcity of coal. This brings the 
average to 64 tons per day for running time. We think we can say, without 
any fear of contradiction, that this is the best work done by any furnace in 
the upper peninsula up to date. We shall not be at all surprised to see Supt. 
Jones turning out 7otons per day on an average for next month. As the 
Neu's stated a couple of weeks ago, the furnace is now doing the best work it 
has ever done before, and we feel confident that it will do still better in the 
future.—[Newberry (Mich.) News. 


General Industrial Notes : 

At Youngstown, O., the city council have advertised for bids to pave Board- 
man street, which is nearly a mile long, with asphalt. 

It is said that negotiations are pending for the purchase of the Bass 
Foundry & Machine Works, of Ft. Wayne, Ind, by an English syndicate. It 
is said that Mr. Bass refused $3,000,000 for the property a year ago. 

Carnegie, Phipps & Co., Limited, of Pittsburgh, will soon make some 
important improvements in their Homestead steel works, at Homestead, Pa. The 
most important will be the increasing of the size of rolls so that 30-inch beams 
can be rolled. This plant is being operated to its utmost capacity at 
present. 

Sealed proposals will be received at the office of the Supervising Architect, 
Treasury Department, Washington, D. C., until 2 o’clock p. M., on the 3oth day 
of October 1889, for improving and reconstructing the heating and ventilating 
apparatus in basement and first story of the U. S. Court House, Post Office, 
etc., at New York, N. Y. 

The new automatic high-speed engine, built by the Bryant Safety Engine 
Co., of Rochester, N. Y., is somewhat of the character of the Shipman and 
Acme oil-burning engines. It has a cast iron sectional boiler, in which pro- 
vision is made for expansion and contraction. A rocking valve is used. It 
has an ingeniously-arranged governor in direct connection with the connecting- 
rod, which renders the control very sensitive. The engine has given excellent 
results in service. 
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CONDITION OF THE COKE INDUSTRY. 


The coke works of the Connellsville region are running as close to their | 


full capacity as is practically possible. Every oven in the region, except such 
as are idle for wear-and-tear repairs, is in blast. As a result production is 
booming as it never boomed before, and all previous records have been eclipsed. 
But the boom can’t last much longer unlcss the car supply improves, a contin- 
gency of which the railroads hold out absolutely no hope whatever. For the 
past couple of months the average excess production over shipments has 
been goo tons per day. There are now about 45,000 ton, or 2,500 cars, of stock 
coke on hand. The yards will not hold much more than this. Ma y works 
are already blockaded to such an extent as to seriously interfere with their 
operation. The inevitable result will be a restriction of production commen- 
surate with the car supply. Nothing short of a universal shut-down of one day 
per week will accomplish this, and such a shut-down must come within the 
next weck or so and continue until such time as the railroads can increase 
their carrying capacity. 

In the meantime many of the Western furnaces are short of coke,jand some 
of them must eventually bank down. It is to be hoped that this necessity will 
not arise. It is pregnant with danger to future trade. Such a curtailment of 
pig metal production would have a tendency to push iron prices, already 
advancing ata pretty fair rate of progress, into the dangerously rapid pace 
which cooler heads are strenuously trying to guard against. Such an iron 
trade boom would involve a correspondingly extravagant advance in the price 
of coke, and this in turn would mean a glut of oven-building at home and 
abroad, w.th the evils of which coke operators are only too familiar. Such a 
condition must inevitably bring about a general slump in both iron and coke, 
which will affect the railroads quite as much as anybody else. It is, therefore, 
to be expected that the latter will put forth their best efforts to keep the coke 
trade moving. The lake coal trade ceases November 15th, but very little relief 
is expected trom this quarter, as the grain trade is expected to absorb the cars 
now in the coal carrying trade.—{Connellsville (Pa.) Courier. 





The Circulation of Water in Boilers. 

The circulation of water in boilers is attracting more attention from engi- 
neers, and the importance of it is being more generally recognized. The best 
circulation is, of course, found in the plain cylindrical boiler, where there is 
uothing to interfere, and decreases with the number of flues added. Other 
considerations must enter into the matter of the economical generation of 
steam, but the circulation should not be furgotten. In tubular boilers, the best 
practice places the tubes in vertical rows, leaving out what would be the centre 
row. The circulation is up the sides of the boiler and down the centre. 
Tubes placed zigzag in boilers never give good results.—[Glasgow Engineer. 


| Enterprise 


Feed Grinder. 


The only mill made that 
grinds ear corn and smal] 
grain at the same time in 
any proportion desired. 
Liberal prices to the 
trade. Send for circular. 


ENTERPRISE MANFG. C0., 


49 Main St., 


COLUMBIANA, 0. 







—WE MAKE=— 


Feed Mills, Saw Mills | 


Ditching Ma- 


chines, &c. 





“SEATON HEADER” 


This cut represents our 


Bolt and Rivet Header, 
—FOR 


BRIDGE, Ski? AND CAR BUILDERS 


RAILRO*4D SHOPs, ETC. 


We also build Headers for other Special 
Work, such as 


Machine, Carriage and Track Bolts and Rivets. 
Also an Upsetter for Bridge Werk. Cata- 


logue, Prices and References sent 
on Application. 


Seaton Mfg. Co., 


CLEVELAND, O. 











Boynton’s Adjustable 
Alligator Wrench. 






Quick and handy inadjustmeut. Invaluable for work in close coils and corners that cannot 
be reached with other wrenches. Made entirely of drop forged steel. Four sizes. Manufactured by 
CAMPBELL PRINTING PRESS & MFC CO. 


60 William St., New York. 325 Dearborn St., Chicago. 





PARKER & MEIKLE, 


Practical Steam Fitters and Plumbers, 


High and Low Pressure, and Exhaust Steam Heating. All Sizesof Pipe Cutting 
a Specialty. Jobbing promptly attended to. S@#@-Telephone 2260. 


llS> Water St. - - CLEVELAND O. 
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BCT AT NNRTNEN ONT 


DO NOT HESITATE 


To write us for estimates on any kind of Printing or Blank Books. 











We make a specialty of 


Fine Catalogue Work. 


We can save you money. 





COR, ST. CLAIR AND WOOD STS 


CLEVELAND, OHIO. 


JAMES PP. WITHEROW 


ENGINEER AND CONTRACTOR, 


LEWIS BLOCK, PITTSBURGH, PA.. 
GENERAL AGENT FOR 


Whitwell Fire-Brick Stoves and Clapp-Griffiths Patents 


FOR THE MANUFACTURE OF SOFT STEEL. 


Specially adapted for A No.1 Boiler Plates, Boiler Rivets, Wire Rods, Stay Bolts, Stamping Ware, 
Nail Plates, etc. Will contract to completely erect, equip and place in operation blast 
furnaces, Whitwell stoves and men plants as above. As I manufacture at my 
own works, everything appertaining to blast furnace and steel works 
construction I can guarantee promptness and satisfaction. 


THE BOSS 


TWO SPEED 


Boring Machine. 





NO CARPENTER SHOULD BE WITHOUT THIS 
TOOL. 


J. H. Osborne & Co., 


UNION CITY, Ind. 
A LIBERAL DISCOUNT TO THE TRADE. 





B82 Write for Circulars and Price List 





—THE— 


Caldwell Sash Balance 


Is a Simple, Compact and Durable Device, Superior to all 
Other Methods for 


Balancing Window Sash. 


It is cheap, easily applied, and gives perfect satisfaction. 
Adapted to old and new windows, and does not require 
box frames. Does not get out of order and 
is a PERMANENT FIXTURE, 





Send for Catalogue and Full Particulars to 


CALDWELL MANUF’G CO., 


291 State St., Rochester, N. ¥. 
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ELECTRIC 
Gasoline ax Oil Torches 





FOR USE IN 


Foundries, Shops, Factories, 


And for Out-Door Use. 


Not affected by wind or rain, producing a 
large, brilliant, white flame, and light- 
ing for one cent per hour. 


The Schneider & Trenkamp Co. 


CLEVELAND, O. 


THE BEECHER FURNACE C0., 


MANUFACTURERS OF THE 


Beecher Warm Air Furnace. 


Burns Hard Coal, Soft Coal, Coke or 
Natural Gas. 








ALSO 
fleating and Ventilating Engineers 


Estimates Furnished on Application. 





Office, 116 Viaduct. Works, Elm St., 
CLEVELAND, OHIO. 


@@-Send for catalogue and discounts 





sy TROWBRIDGE 
7 5 BOILER 


CLEANER. 


Using no Chemic- 
E als—nothing but 
| Potatoes. 





The only Sure 


c is , 
ventative of Scale 


in Boilers 
Address, 

H. T. Sackett 
& Co.. 
FOND DU LAC, 
WIS. 











ESTABLISHED 1554. 


PETER GERLACH & CO., 


MAKERS OF 


Tools and Machinery. 

Office and ~ arerooms, 28 Columbus st. 

Fac “> ries on C« lumbus, Winter and Leon 
ard streets 


einen. ©. 


Saws, 


ot. S.A, 


improved Woot! -Working Machinery. 


aT IT “nit “ii a 


A FULL LINE, 


LOW PRICES. 


Planing, Matching, Molding, Ten- 
oning, Mortising, Boring, 
Shaping, Carv- 
ing, Etc. 


COMPLETE QUTFITS. 


Write for our New Illustrated Catalogue (just out) and our Latest Price List 
Mention this paper. 


FRANK & CO., 176 Terrace Street, BUFFALO, N. Y. 


N. Haughton Foundry & Machine Gom’y, 


MANUFACTURERS OF 












Elevators 


= : “t (( | FF 2 Steam, Hand and Hydraulic. 
ta i= S SPECIALTY: 
Vr } al . ners asi 
UN Wee STEAM ELEVATORS 
me Wa CS For Mills and Factories. 


Write for circulars. 


Enoines, Boilers and Power Transmittino Machinery. 
118-130 South Huron St., TOLEDO, O. 


BUNDY RADIATORS 
Steam and Hot Water. 


10,000 pleased parties using an aggregate 
of over 12,500,000 square feet of Bundy 
Radiators attest to their superiority. 
















IF YOU DOUBT THIS 


We will send the list and consider it a favor 
if you will write to the parties for 
their opinion. 


Prete 
a 
_— 


Send for catalogue with new designs o! 
Arabesque Radiators for Oriental, Moor- 
ish and other Queen Anne rooms.! 


A. A. GRIFFING IRON COMPANY, 


673 Communipaw Ave., Jersey City, N. J. 





FREICHT AND PASSENCER 


ELEVATORS. 


LY. &. 





GRAVES & SON, 





| 
, Removerand Pre- | 


| 
| 
| 





Corner Center and Frank Streets, Rochester, N. Y° 


New York Office, 46 Cortland St.; Cleveland Office, 208 Superior St. 


SEND FOR OUR CATALOGUE. 





Cuyahoga Manufacturing Co., 


MANUFACTURERS OF PATENT 


BURGLAR ALARM DOOR KNOBS 


—— AND -—— 
Burglar Window Alarms. 


Cheapest, most Reliable and most durable Burglar 
Alarms on the Market. 








Grand Arcade, Cleveland, 0. a@” Agents Wanted. 








JUSTICE’S IMPROVED 


“Dead Stroke” Power Hammer. 


Made in 5 sizes. 15 Ib. to 250 th. Ram. 
Unequalled for die work and 
General Forging. 


Philip $. Justice & Co., Philadelphia, Pa. 
Williams, White 


&CoO., 
Moline, Illinois, 


MANUFACTURERS OF 


DROP PRESSES, 


The Forging and Bend- 
ing Machine, 


The Bulldozer 


DOUBLE AND SINGLE 





THE IMPROVED 


Justice Spring Hammer. 





JUSTICE HAWME‘, 
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Important to MERCHANTS, MANU- 





FACTURERS’ AGENTS and others 





engaged in trade with the AUS- 


TRALASIAN COLONIES. 





SYDNEY 
Trade Review & Prices Current, 


The oldest and only recognized com- 
mercial journal in N.S. W. 


Has a JLarge and Increasing Circula- 


tion throughout the COLONIES and 
offers to the above THE MOST 


JUDICIOUS ADVERTISING MEDIUM. 


Annual Subscription £1 1s. Write for speci- 
men copies and particulars 


Published at the Offices: 


CHAMBER OF COMMERCE, 


N. S. W. 





Sydney, 
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THE SWw EET « CLARK CoO., Marion, Ina. 


Manufactuers of REFINED AIR FURNACE MALLEABLE IRON. 


Superior advantages on account of Natural Gas Fuel. 


Hardware Specialties. 


Aiso manufacturers of Curry-Combs, Hardware and Saddlery 
Bas Write for Price List and Catalogue. 





IRON AND STEEL MARKETS. 


PIC IRON. 
CLEVELAND (f. 0. b. cars, four months): 
Bessemer, {$19 00@19 50; No. 1 Foundry, 


$18 15@18 65; No. 2 Foundry, $17 15@17 65; No. 
1 Gray Forge, red short, $16 65@17 25; No. 2 
Gray Forge, neutral, $1615@1665; No. 1 
American Scotch, $19 40@20 05 ; No.2 American 
Scotch, $18 40o@19 05 


CHICAGO (reported by Rogers, Brown & Co.): 
COKE AND BiITUMINOUS—Southern No. 1 
Foundry, $16 75@17 00; Southern No. 2 Foun- 
dry, $16 25@16 50; Southern No. 3 Foundry, 
$15 50@15 75; Southern No. 1 Softe er, $16 2s@ 
1650; Southern No. 2 Softener, $15 25@15 50; 
Southern Gray Forge, $15 25@15*0; Southern 
Mottled, $14 so@15 co; Ohio, Jackson Co. Sil 
veries No. 1, $1800@0000; Ohio Jackson Co. 
Silveries No. 2, $17 oo@o0o 00; Hocking Valley 
Silveries No. 1, $17 7<(@18 00; Hocking Valley 
Silveries No. 2, $16 75@17 00; Norton Kentucky 
Silveries No.1, $17 75(@0 00; Norton Kentucky 
Silveries No. 2, $16 75(@00 00; Ohio Strong Soft- 
eners No. 1, $18 25@18 50; Ohio Strong Soft- 
eners No. 2, $17 25@1750; Hamilton, Hanging 
Rock, all ore No. 1, 18 25@18 25; Hamilton 
Hanging Rock, all ore No. 2 17 2517 50. LAKE 
SUPERIOR AND SOUTHERN CHARCVAL FOUNDRY 
—Lake Superior Charcoal Nos. 1 & 2, $19 oof 
1950; Alabama Charcoal Nos. 1 & 2, $22 oof 
2300; Tennessee Charcoal No. 1, $18 so(@ig 00; 
Tennessee Charcoal No. 2, $17 5 @18 00. MAL- 
LEABLE AND CAR WHEEL— Lake Superior Char- 
coal Nos. 1 106, $19 oco@2000; Southern Ala- 
bama Nos. 1 to 6, $22 oof#24 00; Tennessee Nos. 
I Lo 6, $15 50(@19 0; Hanging Rock Warm Blast 
Nos. 1 to6, $22 o0f@24 00; Hanging Rock Cold 
Blast Nos. 1 to € ; Southern Cold 
Blast Nos. 1 to 6, 26 00/426 so. 


$26 00/@28 oO 


CINCINNATI (reported by Rogers, Brown & 
Co. HoT BLAst FOUNDRY— Ohio and South- 
ernCoke No. 1, $15 75@16 25; Ohioand Southern 
Coke No. 2, $15 so@15 75; Ohio and Southern 
Coke No. 3, $15 oo@15 25; Ohio Soft Stone Coal 
No. 1, $17 00@17 so; Ohio Soft Stone Coal No. 2, 
$16 0c00@16 50; Hanging Rock Charcoal No. 1, 
£20 00@22 00; Hanging Rock Charcoal No. 2, 
$19 oo@21 50; Tennessee and Alabamba Char- 
coal No. 1, $17 50@1850; Tennessee and Ala- 
bama Charcoal No. 2, $16 50@1750. FoRGE— 
Strong Neutral Coke, $14 75@1500; Mottled 
Neutral Coke, $14 00@14 25; Cold Short Coke, 
$14 50@o00 00. CAR WHEEL AND MALLEABLE— 
Southern Car Wheel, $23 00@2400; Hanging 
Rock Cold Blast, $22 00@25 00; Lake Superior 
Malleable and Car Wheel, $20 00@21 oo. 


LOUISVILLE (reported by Geo. H. Hull & 
Co.): Southern Coke No. 1 Foundry (new 
classification), $15 50@1600; Southern Coke 


No. 2 Foundry (new classification), $15 o0@ 
1§ 50; Southern Coke No. 3 Foundry (new 
classification), $14 so@14 75; Grey Forge, 
$14 co@14 25; White and Mottled, different 
grades, $13 50@1375; Silver Grey, different 
grades, $14 25@15 25; Southern Charcoal No. 1 
Foundry, $17 co@17 50; Southern Charcoal No. 
1 Mill, $15 50@16 00; Southern Car Wheel, 
Standard biands, $22 50@2350; Southern Car 
Wheel, other brands, $18 25@21 25; Hanging 
Rock Coke No. 1 Foundry, $16 25@16 75 ; Hang- 
ing Rock Charcoal No. 1 Foundry, $21 25@ 
2175; Hanging Rock Cold Blast, $21 50@23 50; 
Hanging Rock Warm Blast, $00 o0@oo oo. 


LOUISVILLE (reported by Hall Bros. & Co. 
Hot BLast FounpRy—Southern coke No. 1, 
$15 75@16 25 ; Southern coke No. 2, $15 25@15 75; 
Southern coke No. 3, $15 00@15 25 ; Mahoning 
Valley (Lake ore mixtures), $18 50@19 00; 
Southern charcoal, No. 1, $17 50@18 50; South- 
ern charcoal, No 2, $17 00@1750; Missouri 
charcoal, No. 1, $19 oo@19 50; Missouri char- 
coal,No. 2, $18 so@1g 00. FORGE—Neutral coke, 
$14 75@15 00; Cold short, $14 25@14 50; Mot- 
tled, $13 50@14 00. CAR WHEEL AND MALLE- 
ABLE—Southern (standard brands), $23 00@ 
2375; Southern (other brands), $18 50@19 50; 
Lake Superior, $22 00/@22 so. 


St. Louis (reported by Rogers, Meacham & 
Shields): Hor BLast COKE AND CHARCOAL— 
Southern Coke No. 1, $16 25@1675; Southern 
Coke No. 2, $15 75@16 co; Southern Coke No. 3, 
$15 25@15 50; Southern Grey Forge, $15 00@ 
15 25; Southern Charcoal No.1, $18 00@18 so; 
Southern Charcoal No. 2, $17 00@17 50; Missouri 
Charcoal No. 1, $17 00@17 50; Missouri Charcoal 
No. 2, $16 00@1650; Ohio Softeners, $18 00@ 
2000. CAR WHEEL AND MALLEABLE IRONS— 
Lake Superior, $21 00@22 00; Southern, $19 00o@ 
2400. CONNELLSVILLE COKE—Kast St. Louis, 
$5 00; St. Louis, $5 15. 


BUFFALO (reported by Rogers, Brown & 
Co.): Mahoning and Shenango Valley strong, 
No.1 Foundry, $18 oo@00 00; Mahoning and 
Shenango Valley strong, No. 2 Foundry, $17 00 
$oo 00; Niagara No. 1, $18 25@o0000; Niagara 
No. 2, $17 25@oo 00; Niagara No. 3, $16 50 @o0 oo: 
Ohio Softeners No. 1, $18 so@o0 00; Ohio Soft- 
eners No. 2, $17 50@00 00; Southern Softeners 


No. 1, $17 25@oo 00; Southern Softeners No. 2, 
$16 50@o00 00; Lake Superior Charcoal, $20 soa 


00 00; Tennessee Charcoal, $19 50(@20 00: Ala- 
bama Car Wheel, $25 0025 25; Hanging Rock 
Charcoal, $24 00(@20 OO, 


DETROIT (reported by William F. Jarvis & 
Co.): Wake Superior Charcoal, all Numbers, 
$19 507 20 00; Lake Superior Charcoal, Bessemer, 
$20 50@21 00; Lake Superior Coke, all Ore 
$19 oo@:19 50; Lake Superior Coke, Cinder 
Mixed, $18 25@18 75; Southern No. 1, $18 25@ 
1875§; Southern Gray Forge, $16 o0o@16 2s; 
Southern Silvery, $16 so@17 00; Jackson County 
(Ohio) Silvery, $18 25@18 75 ; Old Wheels, $19 00 
@19 75; Old Iron Rails, 25 5026 oo, 


PITTSBURGH (reported by A. H. Childs): 
No. 1 Foundry, $18 25@18 75; No. 2 Foundry, 
$17 25@17 75; Grey Forge, $16 50@17 00; White 
and Mottled, $15 00@15 50; Warm Blast Char- 
coal, $18 00@25 00; Cold Blast Charcoal, $24 00 
@28 00; Bessemer, $20 00@21 oo. 





MERCHANT IRON AND STEEL. 
Flat Bar. 


1% tog by K%to rinch 
4% to 6 by % to1 inch.... 
1% to6 by 1% to 2 inch... 
1% & 13% Dy H%_ to Ff ANch.............cccccccccceseeee 
1 &1% by % to X inch..... - 
Sa, %and % by Kto Kinch 


Round and Square. 











Ey SR coarse tebbiescrcvineturirensscensiotedasdetiurc 1 80 
2 to 2% inch... .2 00 
2% to 3% inch. .2 30 
338 to 4inch.... ..2 80 
4% to 4% inch ok a0 
EE Ee BU lsc ncescnvnunpecniesssoeesesucusasosapersedicess 3 50 
Oval. 
% to 1% inch 20 





Half Oval and Half Round. 











1% to 3 inch....... +2 9O 
% to1\ inch... +2 50 
MS Te HMRID Zi citacesind sencnpensittes dante cusesnbanvenneesst 1++3, 00 
ie Dig sernuanpuascadunnenuiccenes stvauarsasie vanes sips sdONNGS 3 30 
B cccccccccccccccsres caseeeeecsens «snes nee. -cececesceeecoee 4 50 
Heavy Band. 

56 00.6 DY 3 SIG 5-16 NCR... 00.scccccersscccesesssses I 95 

to 1% by & and 5-16 inch... osoall OS 

% to % by 74 and 5-16 inch... hi oe 

16 to % by & and 5-16 inch....... «A 

Hoops. 
EE Re A TU. TE BO Bi ccciic se creo ss ccscssavvcossovisentan 65 


1\% to 2, Nos. 16 to 18... 
1% to 2, No. 
1% 
1% to 2, No. 3.. 
14% to 2, No. 22 
15-16, 1 and 1%, Nos. 13 to 15. 






























15-16, 1 and 1\%, Nos. 16 to 18........ 95 
15-16, 1 and 1%, Nos. 19 and 20........ 05 
SSPNG, FUE ISG, BHO. Bk occecerssosccee 15 


15-16, 1 and 1%, No. 22.. 
%, Nos. 13 to 15 


Wits, OOM. TO CO Foi. ssccesccnescssaesses 15 
hs SN BOOM MOiccesescicesecccoes 25 
ee 35 
ye a ee 45 
13-16, Nos. 13 to I5........ 25 
13-16, Nos. 16 to 18... 35 


13-16, Nos. 19 and 20.. 
ES-1G, BIO. Bi ckissecscasess 
13-36, TO. BB..0.-c000 


BCHOKHAHAWAWWRNHRAWHRKHANKHDW 


Dig” BOM, BS OO FE oc ceck coensecesroncsensedessonestonn sockin 35 
es: SEs Se ED ins. sdaceeninsveashinetneccinsanahtacae’l 45 
TN MTN ND. s casstccnnacnmestabncetiessteeaeceuee 55 
RR ee er Re a ae ene de 65 
ey eo 
11-16, Nos. 13 to 15.. e355 
11-16, Nos. 16 to I8.... +03 65 
Xe RO, SR, FO ON BB voce nc cvecesnccsascessace sooo TS 
BPs AI scnscvnacns.smcndcnsinndsnvavacacconse 3 85 
11-16, NO. 22...... . w0e3 95 
3%, Nos. 13 to I5.... we OS 
%, Nos. 16 to 18.... ; “ as 
ae RI. ROR on a oak casnnngeuiammeiel 
DMN Ml Ce cecusavevcceacaissrsxsustaecaustadedsccensseeaeacian 


to 6 by Nos. 11 and 12.. 
o 1% by & to 3-16 in...... 
oO 1% by Nos. 11 and 12..... 
% and 13-16 by &% to 3-16 in 
74 ANG 13-16 DY NOS. TI AWA TS. ccccccecscecsssseses 2 
¥% and 11-16 by &% to 3-16 i 
¥% and 11-16 by Nos. 11 and 12 
¥ and 9-16 by &% to 3-16 in. ...... 
¥g and 9-16 by Nos. 11 and 12. 
4 by % to 3-16 in Scant 
¥% by Nos. 11 and 12 


pte 


Wagon Box Iron. 
‘ 


% inch, beveled edge, by Nos. 11 and 12...... 275 
% inch, sie ig sf 13 and 14......3 05 
¥% inch, 5g 0 II and 12...... 3 05 


“ “cc “ 


¥% inch, 13 and I4...... 2 on 


Sheet Iron. 


Bt BO BA ocr conc cusia cana ausccausoaeanseokasisacuneaasl 
No. 15 to 17... 
No. 18 to 21... 
No. 22 to 24 
No. 25 to 26... 










Iron Boiler Plates, 


Tank, ¥ 
C No. 1, 
CHNo.! * - 
CH Flange, “ ae 
Extra Flange, 
Solid Fire Box, * 


Bile BHA WOBVIET.ccciccdccorncccccesccocses 2 











MIDAS 27-55 0555ci inka” Adi petahaaansaaasa dade BigUtdzs osden aaAAA: 2 65 
Shell...... 3 05 
| ee 3 30 
Marine Flange.. 3 80 
0 EE ae a ee 45 


100 to 104 in. 


BO RO TEG B90), WHA sce i cnccndcasvscaoconiesaindanass special 
American Cast Tool Steel, 
ROUND, SQUARE AND OCTAGON. cts. Ibs 
S GO'S UM. TCL OE Ua in ci.ssise coc vancossaecesasscscacassenas 09 
eR eS eer 09 


7-16 to % and 2% to 3 in. 





3% tog in AI 
ie MR AWN WIG ANG isin. shcnsdcscssscnsonancusnancbenendzens 10% 
TENET No“ EERSES Sp Rea ee enn Rane, SPN > 113 
¥Y to 9-32 and 6% to 7 in. 12 
MME conaas tics ccsisknancdanesse ks ckasesnkinandbanaceaiosaseatons 14 
Flats. 

cts. Ibs 

2 to 9-16 wide by 2 to % thick...............cseececeeees ts) 


CLEVELAND ROLLING MILL CoO., 


MANUFACTURERS OF 


BESSEMER STEEL RAILS, 


Blooms and Billets, Steel Angles, Forgings, Bar and Spring Steel, Steel Street Rails, Steel O 
Barrel Hoops, Wire of all Kinds, Iron and Steel Boiler Plates, Galvanized and Black 
Sheet Iron, Corrugated Iron Roofing, Sheet Steel. 





Bessemer and ©. H. Steel. 





ct. 
PERMIT svovcrcnceeicosscsayessysasboees base price, 02% 
. a ae pas se 02% 
Spring......... ais 03% 
Sleigh Shoe a 02% 
6 | - 03 
Cutter Shoes, tapered and burr. = 03 

English Tool Steel. 
JOBSOP’S.....cccccccccccccscrcccacsccrccs cee cocsonescccnsscecscoes 16c 
** Best’ oe 


Hobson's 





Burden Boiler Rivets. 


%, %, 11-16and ¥% inches diametet............... 4 00 
Bridge %, %, 11-16 and % inch diam............ 4 00 


SCRAP IRON AND OLD METAL. 


NET ToNs 



















No. 1 R. R. wrought Scrap.........cccccsccoscres 20 50 
No. 1 wrought scrap.......... « 19 00 
No. 1 Machine cast scrap... - 13 00 
Pipes and Flues (clean)....... . 23 00 
PE Meee asvarececesecdeseuncess . 24 00 
PEAS CISTI yo vaciscsescosnsss cadcnone 14 50 
Wrought turning (free from cas 13 CO 
Sere I 2 20s. .c sp ccconghnpasceeaene Q oo 
Uncut wrought iron boilers.................0+ 12 00 
Re BOE UNNNO oda ccrcinccsnsccsaspsecetecous ace 13 00 
CPEGES TIBTBs «sor ccesecceverees 8 50 
Pipes and flues (Clean).. 12 75 
Qo 6 See . 12 50 
BROOD ONG DOM ITOM.........c0csrevecccscccseveocssee 9 50 
Sheet iron 8 00 
Wrought drillings II 00 
Malleable iron 9 50 
Gross TONS 
re RI ONE ID cundacapacaceshasnacensabensannes 24 00 
ee EE OEM cnksancecccsessssens .... 18 OO 
Oe IE actos... ckacecencwanssbncsaakocenees 17 00 
Old copper.......... Bm 10 
No. 1 H. red Brass... II 
Heavy yellow brass.. 8% 
EAMG YOUOW WTREG. 505 5..cccccciccsessesceses sce 6 
Scrap Zinc.........;.. 
Tea Lead..... ste 
NI NII vice sairead Soxedcenschuesovrerscessatess~<s> 3% 





DALLIBA, CORRIGAN & CO., 


DEALERS IN 


Iron Ore & Pig Iron. 


Rooms 716. 717, 718, 719 Perry-Payne Bid'g 
CLEVELAND, O. 





TUTTLE, OGLEBAY & CO., 


Commission Dealers in 


rrom = Ores. 


FROM MARQUETTE, GOGEBIC AND MENOM- 
INEE DISTRICTS, 
CLEVELAND, OHIO. 





J. H. OUTHWAITE. W. G. POLLOCK, 


J. H. OUTHWAITE & CoO., 





Exclusive attention given to 


LAKE SUPERIOR AND MENOMINEE RANGE 


iron Ore, 


Perry-Payne B’ld’g, Cleveland, O. 








CONDIT, FULLER & C0., 


Pig and Bar Iron, 
CLEVELAND, OHIO. 





Pickands, Mather & Co., 
IRON ORE .- - 


— AND— 

PIG IRON 

Corner Bank and Superior Streets, 
CLEVELAND, O. 





H. P. Hussey. Geo. H. Pomeroy. 


HUSSEY & POMEROY, 
EXCLUSIVELY PIG IRON, 


Strong Foundry and American Scotch 
Irons, Gray Forge and Bessemer 
Irons for steel purposes. 


Room 57, Grand Arcade, Cleveland, O. 





PITTSBURGH & WHEELING COAL CO., 


MINERS AND SHIPPERS OF 


Ohio Steam Coal and Coke. 


Mines on the Cleveland, Lorain & Wheeling 
R.R. Capacity, 3,000 tons daily. 
Office, 29 Mercantile Bank Building, 
CLEVELAND, OHIO. 
Lake Shipping Point, Lorain O. 
Tas. PATTERSON, Sales Agent 











$80 will buy the best No. 1 band saw in the 
world. 

$100 will buy our new No. 2 band saw. 

$185 will buy our new patent band re-saw- 
ing machine. 

$100 will buy the best No.1 automatic rip- 
sawing machine. Weatherboarding attach- 
ment included, and one 12-inch rip saw. 

$125 our new No. 2 complete as above 

For further particulars address 


STANDARD MFC. CO., 


118-140 Main St., Edinburg, Ind. 


THE GEM POST HOLE AUGER. 


THE 





oo? 





y 


P LATEST AND BEST 
on themarket. This 
Auger 


Bores Rapidly 


| Easily Operated. 


It will open wide when 
dumping the dirt, which 
} may be entirely removed 
| from the hole, whether 

wet or dry,fine or coarse, 

by closing blades. 


Send for Price List and 
Circulars. 


J, H. OSBORNE & CO. 


Manufacturers, 
UNION CITY, IND. 


—— THE -— 


Detroit - Sight-Feed 


LUBRICATORS. 


Gates and Seibert pat’s) 
Are pronouncedthe best 
by more than 40,000 
Users. 

Simple in operation and 
always reliable. 

A lubricator sent on 30 
days’ trial to responsi- 
ble persons. 

“T would not take?five 
times the cost of my 
Lubricator ifI could not 
get another,” is the 
statement often made 
by users. Send for cir- 

cular and price list. 


Detroit Lubricator Co., 


8. A. 











Ss 





164 Griswold Street, Detroit, Mich., U. 


LABORATORY 


— OF —— 


CHEMISTRY - AND - PHYSICS, 


Tests of Ores and Strengths of Material re- 
quiring expert work a specialty. Address, 


J. F. ELSOM, 
New Albany, Indiana. 






































"Tm — ‘Trane Pony in w. 


13 











—— 





MACHINERY SUPPLY MARKET. Railroads, $10.6 Benn ssarrccecevescees $12 dis 60 We bste r, Camp & Lane Machine Co. Co. 


































































































EOF Bissccsvcqapsiy coceveccecsersd i 
Anvils. 7 pao a 
PETICB I .. «50000 svcsesssnssesverenervussvesquscetboies A Ib 9@10 woes : MANUFACTURERS OF 
WAQHUS 5ncispesscorcovnsaresanepaRpioossitaoseesssesssee Pho | Iron Pulleys, Walker L1St.......sseeeeree dis 45 
Bellows Medart Pulleys se eF es candgsotseevh ; cae ° 
« 2 Split Wood Pulleys Inn ac ner 
Blacksmiths’ se Hoare tae pape aaa Rivets. 4 J 
Moulders’ <ésus RGIS EOE dis 40@40&10 | Iron, Thousand, list November 17, as e NS > 2 ss Improved Band Friction 
ON Es RRS EO SE AE ee s BONED 1 _  cedecevenenccseceessvers. eccescemeccenousssenbopueesutess cecees is 50 : lh? t= ;' ‘i ‘ ¥ 4 
Belting. . Gs Iron, Ordinary, Cooper’s Block and Carriage Py E : Hoisting Machinery, Geared 
list November FF ccvesecrrvockaceutsovarussnrsowscese dis 50 : or Direct Acting, for round or 
Boston Belting Co’s standard..... dis 7o@70& § | Copper.......ssessssesssseseseseessenessesesees dis 50@50&10 flat 
- een .. dis Coks@reki0 Rope 7 at rope. 
v: rs : Weicacsccarsihixoncsyessvind is . 
Hoyt’s Short Ti piissesscssisccssscesccsssisncssyesiases dis z Manilla, % inch and OVET........sceeeseeees 8 is% Wire Rope Haulage 
Cleveland Rubber Co. extra standard .dis 60&10 | Sisal, % inch GE I aandntn docecskreesicccets $8 h13% Machinery, 
Shultz Raw Hide Leather Belting, sin a i Sand Paper. 
S$ 35&5 , 
ainite. Raw ‘Hide Leather Belting, pam rk B.A. & Co..... sesseneneeceneneenanens senneaees dis 40@40& 10 (Endless or Tail Rope 
and Light Douhl« , dis H. H. Barton’s.. dis 40@40& 10 Systems 
AMEEAE: DORIS. 0... cvccescesesccrsesercessss 3585 ystems.) 
Standard, oak tanned..............sssesse00 dis 55@60 sad es op A nt is 4040810 
Alexander Brothers’ pure oak tanned. ...dis 45 ATtOn’s Garnet.........corrsrssreesserevererersnreees = CORNISH PLUNGER AND 
Blowers and Exhausters. Saws. BUCKET"LIFT PUMPS. 
Bi Th BURP, cok osescce ccicvcsecevscecacescoet dis 20 | Disston’s Circular.........issessseserereneerseeeneens dis 45 ’ 
Boston Blower CO.j.rcvsesmnreenenereen dis 35 Be BANG snenteneenenenees Automatic or Slide Valve Steam Engines, Sheaves. 
Borax. ae Cages, Buckets, Etc. 
ovsedehusecedsududsceceseibaie mummmMaREENOUnISD Nas sen BP Iho @10% a Li i i 
cae, Saw NE pa ag : B@Send for Catalogue D. 134 N. Main St., AKRON, OHIO. 
BEEING” CICUIAS BAG vesisccccessccccssesrsesestass dis 50 
White Giajonec ‘® gross GK dis To «all, Malay and Deng Gawe.ds aso “SPECIAL STAMPERS OF SHEET METALS.” 
RE le OO Bn a AE olga Oo ag amelie 5. 
Biue cu Gweysinnsbesces tadeanaeenedoamangotducodemueas' seseséod Cm is 7oc per ft ata af wok ain Tab, aa 
ee a Dexter Cross-cuts... is soc 7 and Japanning Also sole manufacturers of ” 
Cushman’ 8 oJen Independent ‘ “Diamond “ dis 3oc ‘“‘ Pe 
Combination ...vnncnn di ; Tuttle Tooth Cross-cuts.dis 5c / Seamless Steel Buckets. 
3 Geared Scroll........0...0000 ..dis 30 ee nme-man Cross-cuts......... Se = 
“ 2Jaw Brass Workers. ........... dis 2 No.1 Handles pd Vouctanakauds couvenusvere dis 23c per ir “2 Ask your dealer for the Avery Patent Seamless 
. oo SAE | eperncencened dis tec BUC KE / (/ Stee Elev. Bucket. THE AVERY STAMPING CO., 
Wescott’s Scrol Combinati Ais 30 te we SAW TOOIS8.......se-seeeeeees eevee ; $6 per doz PR TE IF FS Successors to The Avery Elevator Bucket Co 
ndependent is 40 SP eETIO ~~" 'l— — wessccsmseenchetaenierel 15 “8 
“s fae Geen” Driit dis S Detroit Saw Ww orks, PONIES 6 cicessvcrccsacved dis 50 Cleveland, 0., U. S. A. 
Horton’s Universal & Ind... ..dis 40 Band... dis 25 CALDWELL PATENT. H. W. Caldwell, 131 W. Washington st., Chicago, 
tar alee“ cama Soekovkapaasels ool = " ° Mulay. ; RET Shey dis 45 Ill., General Agent. 
Sweetlan iy ake ckons i 
Screws. 
Skinner sb 
= Independent 
mi IMPROVED 
Morse Se) NettcisananeeCapnevaweuaetensonte seen 
Skinner  «....< nc gulieucaensinecrieeassssubaessed dis 30 U * * 
nique Automatic 
Cutters and Reamers. 
CE sis inc wcteciein ceanooe 1 
Pratt & Wisliney.. Steam Sight-Feed 
Standard.. ae : : 
Brown & Sharpe, “Milling Guten as 15 | Machine, round head, iron..............s.0000+ is 50 
Gear Cutters..........ccvcced dis 15 Bench and hand— 7 
-Crowbars. OE Mi acenns tavcssascsancdchodsoanined dis saad 
Gost pn cs Catecnucaseasutcencaenawecasmectamen ¥ a Coach, patent gimlet point..........serw Indorsed by Leading Engine Builders. 
POM, SECC] PORES... ..cccorccessmecsscosecacconces Bb3 Shovels and Spades. Manufactured under strong patents, the va- 
Drill and Drill Stocks. Ames’ list November 1, 1885 lidity of which is acknowledged. 
gala geal eee ema For Illustrated Pamphlet and Price List fully 
I a aitckoceesesnss tes sane\ cs emeecantenee dis so&10 dd 
— Taper and Straight shank * Hussey & Binns, railroad describing above, address 
UID” sconssvevekasaserensacancedasdeveomasansaneneaieael dis 50&10 
Morse Tap er and Straight shank Larger Taps. UN iQ UE LUBRI CATO R co. , 
MUNRO sacs bassecindsvasenendanyecnmeeruaneaseoree i 
Drill a. seri eovencees i oe meus ma ald a — ule benines Mansfield, Ohio. Lubricator for Station- 
St ae Morse “ “ = all other — Active Agents Wanted. Special inducements ary Engines. 
7 engines, pumps, Cc. 
hem ae gg pong ed erett & Whitney. A Single sees ig offered Dealers and Jobbers. Double Connection. 
: - achine Screw Tap 
MUSEO © FOGG vscns corcesecesvencssosscersssescen dis 50&10 | pine T “sige aaa s 
Emery. Stay gh od dn es ARCS AGS i THIS SPACE IS TAKEN BY 
No. 4 to No. 54 to Flour, C F. Re Ee i 
RNY WEE ities, scctcarecscecccoioel Stare & S51 1.Fs.. 
150. gr. F. 
. oye 2c Twine. me. 2B. MANUFACTURERS OF 
% 5c 3 "; No. 12, Flax Twine, Y% and ¥%D Balls... .21c@29c 
1olhcans,roincase 6 c 6%c 5c No. 18 yYyand% ...T8C@28e 
1ocans,lessthan No. 36 - “ Yand &% ,..160@27¢ 
BO ccassiasneatselauseaes 10 ¢ Io ¢c 7c 2-Ply Hemp, 48 & Fo > pees (Spring Twine) 114%c 
Emery Cloth and Paper. 4 Pi os 4 = yoo savessere coseassovcoees OH a 
Bardes, SGesssen B CO... ereereereereeceeees po “o< Cotton Wrapping, 5 Balls to D............... 15@16c 26x26 and 28x28, 30x30, with bed from 6 to 14 ft. long. Address all correspondence to 
cathe ‘Veous. i SMITH & SILKE, 
Detrott... SEE RES AR: RS Ee OBA ae S°@So se sie sash aipaskh additions cine uanekkanauidaan eat N. E. Cor. 8th and Lock, CINCINNATI, 0. 
re mae Prentiss...... 
ee ren ee | is 25@ 
eeeeORR «coc avacabnccnasdusavasasunsbinssacaaeen i Barrett’S......ceserceesereeees d CLEV ELAND FOUNDRY. 
tah Miller’s Falls... nchereipaeaiceasnan 
IIIT on-:3 cs stnides sinechiniciceanadieseussoeeaeaiea 5 dis 10@15 ro 
rer 0 a cok ebaaannee eh Gnome dis 30 = 
a eammenenatetaesa wig GiB SS | Mancer's iaachia ais onde astings 
MONEE ok. - << scsscsaasson cet snoxsstamscncoser nee is 60 Wire. For Machinery and Rolling Mills. 
Files. q New List, Jan. 18, 1884 CAR VW HEELS 
Nicholson............... dis 6o&10@6o&10&K10 | Brass and COPPer..... .s.esseseseessnerereesees dis 20@25 | all sizes and kinds, with and without Axles. = 
<0 sae sccesecesoosnneees dis 25 ~ and annealed, Nos. o@I8...dis 70&10@75 
Kearney & Foot... dis 60& 1o@6o& 10& 10 Nos. 19@26..dis 75@75& 5 Chilled Faced R. R. Frogs 
Black Diamond.................dis 60&10@60& 10& 10 6 Nos. 27@36..dis 75&10& 5 an niiawemnis 
PORES. <ccasecsnsersesoussnvaverstsnsessasnseersaquserl dis 65@70 red Nos. o to 18, market list. dis 70@70& ST, RAILROAD TURNOUTS. 
4 x coppe o@ 5 
TRIGBEOR' Bvcccccccccascssscsesccoscesses yanized Nos.0to 18 “ “ .cssssses dis 65& Nos. 9, 11 and 13 \ 
pa steeeeeeneneeeneereeeesseneasres 1 Tinned market NoS. 0 to I8..........002 esses dis 67 Winter Street. BOWLER & CO. 
WED’ Bo cccesccoccrrsoccscccccssose-coccee Cast steel 
GrODet’S...... ceresseressrercsseeeses is Tinned Broom Wire...............0++ dis 70&5@70& 10 
Reynolds Bros.’ Hand Cut i Annealed Fence, Nos. 8 and 9.......... ae 7s FROM i-4 TO 15,000 LBS. WEICHT. 
Hammers, Annealed Grape, NOS. 10 tO I4.......::.0ssssees True to pattern, sound, solid, free from blow-holes and 
1 OU Rei tal oR SR Re re Stub’s Steel Wire regular............ $6.co@b dis ip of unequaled strength. 
Atha new list, Jan. 15, 1887... ..dis 5 Wrenches. Stronger and mre durable than iron forgings in any 
Heavy hammers and sled es under < tbs. 18¢ position, or for any service whatever. 
ast 5 Is 14¢, new list. g s Coe’ © genuine, © cash in ten days............... dis 50 60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of 
Sank Garows Girar Standard dis 70&10 this steel now running prove this. 
“ . E Agricultural... ove dis 75&10 Crossheads, Rockers, Piston-Heads, etc., for Locomo- 
Wine WANE Ce. TOE... -ccicsasantesestessisapaaines dis 70 | Mechanics’ vse sxe esaenesaceeeseve dis Ss&10, ,& 3 a tT Rad Seay CASTINGS of every description. 
Bemis & Call’s Combination ..............000 is 35 nd for cirulars and prices to 
f bol oo and beter ome Donohue’s Engineers..........cseseceeseeees dis 20&10 Chester Steel Castings Co., 
Size of bolt inches Z 5 I st % % %, : Lamson & Sessions Engineers................ dis 60 WORKS: |  ___ OFFICE: 
nha roe ns si iM a 6 i 4% ef, Fi ai wirtne® & Spencer’s Drop Forged.......... dis 10 CHESTER, PA. {407 LIBRARY, ST., PHILADELPHIA, PA. 
siteeeseneneees 4 S4 illiam’s sosesemeee 20 
WASHNETS ....+004.---++ ae. 5. 4% 4% 4% | Alligator as ee aie dis 40 
In lots less than 100 hs. 8 I add %c.,1b 











bemeid rete let =|LEADER STEEL BARROW, NO. 6. 


ZAOe Teele 54 TMP oxcccnnssicsenunsasenevsstannas dis 70 &10 Sebastian, May & Co.’s 


Standard Penny Nails, # p keg card rate 









A ciecsusausiones $2.30 | Improved Screw- 
Less than car lots$2.40 Cutting 
Oilers. 
Rae RE NG ss cisacsdccaaasensacessh osbixknasainoacenenel dis 60 FOOT or POWER 
TERN OE CORRE ono isscaacisscsaasscaasnessoanvan dis 50 LATHES. 
Malleable (Hammer s), No. 1, $3.60; No. 2, $4.00; 
0 AAG Oe OR sa sans nciscstaneanensd dis 10@10& 10 
Packing, Steam. 


BOOCON Beith Oe. a cccsessess-sesecsscscnssonsacenes dis 60 
American Packing Hemp * 
















Russia Packing 4 

Italian Packing ees pr Catalogue of Lathes, Dril 

py OO atte: 40 ‘ Presses& Machinists’ Tools ; 

TS ETNIES LILLE EL Ci Thso and Supplies mailed on ap- B@ Write for Catalogue of all styles of Steel and Wood Barrows, Hand Cartsand Ware 
ne RS ae Ib70 plication. Lathes on Trial. : 

Sheet Rubber... ") ban 164 W. Second St., house Trucks LANSING WHEELBARROW CO. 3 
Excelsior Rubber.........-. scccccscccscereess % had CINCINNATI, 0. LANSING, MICH. 








HARDWARE MARKET. 


Augers and Bits. 


OMMOU AUETS ANA DIS........0.eeeeeeee oseee AIS 7O 








MON]’D....ccrcessrccrcesrrorcorescsveeccess veseeee Gis 6085 
Cook’s Douglass Mfg. Co............:.ccc000seeees dis 55 
Russell Jennings’ augers and bits............ dis 25 
Expansive Bits, Clark’s small, $18; 

BTU, FI oer eiassncces oe covvenscesssoneecend dis 35@35&5 
PEGI ROONOS, IVE cacsessrevendensemorns dis 25&10 
Hollow Augers, Bonney’s Adjust. ® 

NE, So detains ocantndoousicsbecevanenaitppareas dis 40&10 
Hollow Augers, Stearns’ Adjust. ® 

SER Ms setksbsvasecetcnantsecsicsepacsortis enki’ dis 20&10 
Gimlet bits {common..........per gross $2 75@3 25 
Standard Bit Stock Drills............... is 10&5 
Ship AugerS..........cccccceeeeeees dis 15&10@1s&10&5 

| Axes. 
Makers’ and Special Brands— 
Firat GUAlity. .....c:.08...0ccsscecesees -Pdox. $6 25@6 75 
Others... 0000.02. 0000 Pdoz. $5 75@6 00 
Full polished.............ccccssser,socsessecsrsccesssecesees $8 25 
» Bolts. 
Cast iron barrel bolts.................... dis 70@70&10 
Cast iron shutter bolts, etc........... dis 70@70&10 
Cast iron chain bolts........ ......006 eeeeeees dis 7 
is 


Ives’ patent door bOI t......0. cscs seeesereereeees 
Wrought iron barrel bolts............dis 7o@70&10 









Wrought iron square bolts........... dis 70@70&10 
Wrought shutter bolts......... ......-..60+ dis 60&10 
Sargent’s list 
etstevaiacel is 75&7%4 
TDS ORR TSS is 70 

Carriage and tire, Philadelphia pat- 
acceetascondinveeeielonndss<kqpesmnne ns seaddpber’ is 75&10 
soeaad is 62% 
ivnewensaeed dis 60&5 
.. dis 75& 10@8o 
Londasbcsase diaries “Sandie Gavin aeeneiveses’ dis 75&10&80 

Buckets, Elevator. 
piameecicvice ta GiksiaabctenrdadapeteitabiaroGaabiacnseninl dis so0&10 
Butts. 
Wrought brass........ccceccccececsseeeesseseeeeee dis 80 
Cast brass, loose joint............ sess dis 334&10 
Cast Iron— 

Fast joint, narrow..............-. dis 50& 10&5@60&5 
Fast joint, broad...............0 dis 55&10&5@6o&10 
LOOSE jOINt........cccereeereeesereeeeeereneees dis 70&10@75 
Loose JOint, JAP......c...ccsseereeeeeeeeeees dis 70&10@75 
Loose joint, jap. with acorns......... dis 70&10@75 
LOOSE PiN, ACOTNS........0..seeeceereeeeeees dis 70&10@75 


Loose pin, japanned acorn............dis 7o&10@75 
Loose pin, acorns, jap. plated tips..dis 70&10@75 


Loose 
Light 





Chains. 


Trace, 6%-10-2........8 pair 1.03 
Trace, 644-10-3........ ® pair .92 -50&10@s0&10&5 
Trace, 7-10-2........... ® pair 1.11 
German Halter Chain, list June, 1887...dis 50&10 





German Coil, list of June, 1887..dis 50&10&5 

Galvanized Pump Chain........ .............B B54@6 
ack Chain, Iron......... . dis 75@75&5 
OCks Chain, Brass... ....00ccseccecscosssevses dis 70@70&5 


Chisels. 


Socket Framing and Firmer.....dis 75&5@75&10 
Socket Framing and Firmer, Buck Bros..dis 30 
Socket Firmer and Framing, L.& 

I. J. White... .ccccccccrresssssceees -- dis 30@30&5 












Tanged Firmers dis 40&10 
OIE acs cocasescarctdeevsconscosescerssnassoesssesonscsscssecses net 
BRxceislOr Pocket... .cccsscccccccsccsesscstoccscvseecoses net 
Gimlets. 
Nail and Spike...........sssee cseeeseeees dis 50& 10&5 
Double cut, low list..........-ceeeeeeeee eee os sesees dis 25 
UIROR” ..000s sassecsseessecosses $ gross $12, dis 25@25&5 
Hangers. 
Barn door, old patterns........... dis 10&10@70 
Climax, (Anti-Friction)........ eae seeee os seers LIS 70 
IDOE csccanccecovinasapernmiusesscesacess dis 408&10@40& 10&5 
Scranton........... ns teeesecneecescosersceseese dis 40 
Kidder’s..... eeteseeseee seeeeere Gis 50&10@60 
Terry’s Patent.. .5in., $12; 4in., $10, dis 50&5 
PROTA MOD .ccccccsesescccesssesecees ....dis 40&10 
RiCHAIA’S.......0cc.cecccccvceccsccccseseveseoes dis 30@30&10 


Morse Nails. 
No.109 87 6. 
Ausable, #Ib..23 24 25 26 28.dis 25&1o@z5&10&10 
Putnam, PIWD..18 19 20 21 23...-.-seeseeereerereeees dis 15 
DEMME... cscisvaTocnsund aheinants cones dis 25& 10@25&10&10 
Horse Shoes. 


Burden, at factOry......c.ecceseseree cerees ® keg $4 00 
R. I. Horshoe Co., Perkins’ Imp. at 
EE ieee # keg $4 00 


factory 
Mule Shoes, at factOry............ceceeeees #@ keg $5 00 
Knobs. 
Carriage, japanned........... ® gross 80c dis 60&10 
Base, rubber tip............sesseee eres seers: dis 7o&10&5 
Hemacite door knobs, new list.....dis 4o&10@50 
ert dis 65c@68s8c 


Door Por. japanned dis 75c@78c 

NO PE. TE Oicasspccsncceshssseccsnonne neues $2 00@2 25 

Door Por. plated............cccccsrescssseoceeres $2 0c0o@2 25 
Locks, Bolts, Etc. 


P. & F. Corbear, Locks and Bronze Goods. 








Door locks, knobs and latches................. dis 60 
Escutcheons and keyS...........ccceeeeeeers ....dis 60 
Padlocks and padlock keyS..............:006 dis 66% 
Bell pulls, mineral, porcelain and jet.......dis 60 
Bell pulls, genuine bronZe........ dis 60&10 







Lever bell pulls, genuine bronze. 
Butts’, genuine bronze.... 
Butts’ bronze plated............. 


.dis 60&10 
li 





Store door locks and latches............... i 

BtOTe GOOT RADGICB..00csc0sseecsces-snceesseeees dis 60&10 
Shutter hinges&flaps,genuine bronze.dis 60&10 
Shutter hinges, bronze plated................. 


Flush bolts, genuine bronze........ 
Shutter knobs. genuine bronze 
Shutter bars, genuine bronze............ 





Sish lifts, genuine DrOnZe..........ceeeeeeeeees dis 60 
Sash pulls and plates, genuine bronze..... dis 60 
Push plates, genuine bronze................... .dis 60 
Drawer pull, genuine bronze. .............. dis 66% 
Letter box plates, genuine bronze... .dis 60&10 
W008 AD OE SID sicnie sicaccansscacssasetsnasesecaarg dis 33% 


Plumbs and Levels. 
need MOE cinsssassesxsonaace dis 70&10@70&10& 10 
NE TOWED a. ccsastecinasancas dis 70& 10@70& 10&10 
Davis’ inclinometers..... .... ..........00.GiS 10&10 
Pumps. 
Cistern, best makers........... i eaweaiaa dis 50&10@oo 
‘tcher spout,best makers.dis 60& 10@60&10&10 
P toher spout cheaper goods dis 7o&s@70& 10&5 





‘Tue IRON TrRapp REvIEw. 


Pokes, Animal. 
ee Re a a ree 
ee a podine dips 
Bishop’s Pioneer............ 

Bishop’s American 











SR Gece detetvnidenMaistoseraduietesstssscceiphiessoied 
ES eee 
Ti i, DOETOY MASSE OB oiivevcioceves cccsissicensesuerd dis 20 
Wostenholme & Butcher $10@£...dis 10 
Be FOU iskvccdp Ve cticedtote cchapstetuntecvess dis $9 50 net 
Scales. 

MiRteh, Comater, ING. 2972...0.0cesescsesers 8 doz $21 00 
Hatch, Tea, No. 161......... - 
Chatillon’s Grocers... 
Family Turnbulls................ccscees dis 30@30&10 
Scale Beams, List of January 

i SE Se ee dis 50& 10@50& 10&4 

Screw Drivers. 

Stanley R. & IL. Co.’s Varnished 

MOPREIN icacrvivcaths. vecuepevsreaanaéessesisunaanee dis 65&10 
Stanley R. & L. Co.’s Black Handles..dis 60&10 
Sets interchangeables............... ® doz $18 dis 25 

Squares. 

oe 8 ere ee 


ESI DEBT asses, Sons ecacsenssvecsecces \ dis 75& 10@8o 
Disston’s try square and T bevels......dis 45&10 
Winterbottomi’s try and miter...........dis z0&10 
Tacks, Brads, Etc. 
New List, January 2, 1888. 
American iron carpet tacks all 


TRING «<sciks dunisden dndcndeieeiaendehane ceed 
Steel carpet tacks all kinds 
Swedes iron carpet 

REARGEB, «010000 coccsecs 





Swedes iron tacks 
Swedes iron Upholsterers’ 

SRI cs scaseticcoussep teeth ¥ sncues dis 75&10@75&10&5 
Tinned Swedes iron tacks..dis 75&10@75&10&5 
Tinned Swedes iron Up- 


holsterers’ tacks............. dis 75& 10@75& 10&5 
American iron cut tacks..............dis 75§@75&10 
SINE WINE inci puvinecsseshoceceandsstegianccesed is 50&10 
Copper finishing and trunk nails...... dis 50&10 
CEES HOR BOIS siccscccesdervecses dis 50& 10@s0&10&5 
Finishing nails................. dis 7o& 10@70& 10& 10 
Hungarian nails an 


oa ee dis 70& 10@70& 10& 10 
Gimp and lace tacks. -- dis 75&10@75& 10&5 
te ae ti d.dis 75&10@75&10&5 
Trunk and clout nails....... dis 70&10@70& 1o&10 
Tinned trunk&clout nails.dis 70o&10@70&10& 10 
Basket mails...........000+00diS 70&10@70& 10& 10 
CRBEE SRTIB. onsieisveinscsccsescoses dis 70&10@70& 10& 10 
Common and patent brads.dis 70o&10@70& 10& 10 
Tinned capped trunk n’ls..dis 70&10o@70&10&10 


Hartman's Patent Inside Sliding Window Blind 


is the most 














tee popular Blind 

: in America. 

é a Pa ta tea Me arenente & 

ee Sa bee <9 al 
Biss SyZ = fer it to any 


other, for mer- 
it, style, con- 
venience and 
economy. 
Not Complicated. 
| The Only 
i Blind that is 
furnis’d with 
an automatic 
Burglar- Proof 
Lock, free of 
charge. This 
is an item of 
— - immense mag- 


ia) | EE 
| EEER nitude, and 
i TUG 











Wels HEH, 











many times 
the cost of 
blinds & per- 
haps life also, 
and the only 


may save you 
= blind that 





a gives entire 
satisfaction. 

== Thousands 
are in use. 


Agents wanted everywhere. Send for illus- 
trated catalogue and prices. Manufactured by 


HARTMAN & DURSTINE, S3iiz2eavs5°*- 


J. M. ALLEN, President. 
WM. B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
B. PIERCE, Secretary and Treasurer. 





<f 


eye = 





GEO. P. BURWELL, Gen’! Agt., 208 Superior 
St., Cleveland, O. 

Cc. A. BURWELL, Chief Inspector, 208 Superior 
St., Cleveland, O. 

A. D. BAITH, Special Agt., 208 Superior St., 
Cleveland, O. 

R. D. BRIGGS, Special Agt., 208 Superior St., 
Cleveland, O. 

J. E. WOLCOTT, Special Agt., Akron. O. 





ROPRIET 


LECT ROTYPE 


C LI eS EB, “usr Care 


feed NCRAVING CO. 











Etuntinzesetom Sz, Lunt, 


QUICK RETURN 
Drill Presses, 


SPEED, LATHES AND 
CRAB, WINCHES. 








Send for Circular and Price 
List. 


13 Champlain Street, 


CLEVELAND, OHIO. 
B. BARRETT’S SONS & CoO., 


Barrett-Laughlin Car Box Steel Axles and Chilled Wheels 
Coal, Mining and Quarry 
CARS. 5 


THE BARRETT-LAUGHLIN 


CAR BOX 
Patented Dec. 6, 1887. 













—— ’ 
Sas oF” 
4&@ Send for Descriptive Circular and Price List. WOOSTER, OHIO. 


THE W. BINGHAM HARDWARE CO., 


146, 148 AND 150 WATER STREET, 


CLEVELAND, OHIO. 


HARDWARE, IRON, NAILS AND METALS 


OF EVERY DESCRIPTION. 
Railway, Machinists’ and Miners’ Supplies. 


WILLIAM JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL. 


MALLEABLE AND CAST GAS AND WATER FITTINGS. 





Nathan & Dreyfus’ Self-Acting Oilers and Lubricators, Injectors and Ejectors; Pennsylvania 
Tube Works Pipe and Boiler Flues; Peet’s Open Way Valves; Boston Belting Co.’s 
Rubber Belting, Packing and Hose; Alexander Bros.’s Leather Belts. 


STUBS, GROBET & ROTHERY FILES, ETC., ETC 


THE GONVEX COAL SIEVE. 


THE STRONGEST AND BEST SIFTER IN THE WORLD. 


Made of Sheet Metal. 
Sifts perfectly clean, no 
ashes accumulating in 
the center. Write to 
your nearest jobber for 
prices. 











MANUFACTURED BY 












































Hulet, Holmes & Co. 
nl MANUFACTURERS OF THE 
| CELEBRATED 
s s 
11) Eclipse Folding Clothes Bars, 
4 
— The latest and best Clothes Bars on the market. Also manufacturers of 
= Pick Handles from Second Growth Hickory. These Pick Handles are 
a | made all sizes, and for beauty of finish cannot be excelled. Write for circu- 
r — lar and price list. HULET, HOLMES & CoO., 
BEREA OHIO 








THE CLEVELAND HARDWARE CO,, 


MANUFACTURERS OF 


Wrought Iron Wagon, Carriage, 
Sleigh and Cast Irons. 


A COMPLETE LINE. 


Cleweland, = - ~ Ohio. 























me I 





‘Tue IRON TRApDr ReEvIEwW 15 
Be. Hw. Garvin & Co. G. Ww. STOCKLY, President. J.J. TRACY, Vice-President. W. F. SWIFT, Secretary. 
Se OF ; eae See ee Ss. M. Fe pe lies iunint.-” ene ree eee ere MeClure & Schuler, 
MACHINISTS’ AND IRON WORKERS’ TOOLS, 


Lathes, Planers, Milling Machines & Drills. ENGINEERS & CONTRACTORS. 
~~ sae "y i . 


PITTSBURGH, PA. 








Sole Manufacturers under all the 


PATENTS OF CHARLES F. BRUSH, FOR ELECTRIC LIGHTING, STORAGE BATTERIES, N 
CARBONS, ELECTRO-PLATING MACHINES, ELECTRO Morors, ETc. & > 


The Brush Light Still Leads the Field. 


No other System in the World equals ours in Simplicity, Durability, Earn- 
ing Capacity, Reliability. The Best is always the Cheapest. 
45,000 Brush Are Lamps now in use.  Self- 
Regulating Incandescent Apparatus. 


GET OUR AGENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


— aa THE BRUSH ELECTRIC CO., 


Blast Furnace 
CONSTRUCTION 


A SPECIALTY 


Sole agents for 


Massick’s & 








Special Tools for all kinds of Manufacturing Crooke’s 
to order. Gear and Rack Cutting, Milling , CLEVELAND, OHIO, U. S. A. 
and Index Drilling to order. BB Agencies Everywhere. PATENT 
Laight & Canal Sts., NEW YORK. 








ESTABLISHED 1849. INCORPORATED I158.. 
Lb a F 49 


The Detroit Saw Works, 


MANUFACTURERS OF 


N CIRCULAR, GANG, DRAG, MULAY & BAND 
SAWS, 


Moulding and Planer Knives, Emery 
Wheels and General Mill Supplies. 


Fire Brick 


ANIMAL POKES 


They prevent animals from 
breaching or being injured 
by barbed wire. Best in the 
market. Recent valuable 
improvements. Prices low. 
Factory extensive and relia- 
ble. Send for catalogue and 
price list. 

A.W. BISHOP, Perea, O, 


Stoves. 







Designs and Esti- 
mates for the con 
struction of Blast 
Furnace Work, and 
for all kinds of Hot 
Blast Fire Brick or 
7 Stoves; and all 

er kinds of Brick 
Work pertaining to 
Steel Plants, Iron 
Brick or Wooden 
Buildings, all kinds 
of Iron Construction 
in general. 
aa We SB pees raced to guarantee and put into 
66. 68, 70 and 72 Fort St., East, successful operation all the plants we design 


\ and contract for. 
Mention this paper. DETROIT. MICH. 


STEAM PIPE AND BOILER COVERINGS. fmm '===-~~ 








STRONG, WELL BUILT, SERVICEABLE 


STEAM ENGINES 








It will pay you to get our prices and guarantee. 





N 





Sole Manufacturer 








4 a Asbestos Cements, = Improved Patent 
Ad dt HEAVY, CONTINUOUS WORK. = 
Adapted to HE TESTED UNDER FULL LOAD. MINERAL WOOL HOT BLAST 
FOR DESCRIPTIVE CIRCULARS ADDRESS . 
CHANDLER & TAYLOR CO. INDIANAPOLIS, IND. as spore Colliau Cupola 
Coverings and Asbes- sities 


tos Goods of all 





kinds. 287 Jefferson Ave. 
The above quussusessas Recas cele JOHN A, McCONNELL & CO. DETROIT, MICH. 
Mention this paper. 69 Water Street, PITTSBURGB, Pa. 





McMyler Manufacturing Co., 
J Oo H N ADT & SO N 3 ee ee EN, 180 COLUMBUS STREET, CLEVELAND, 0., 


Sole Manufacturers of the 








Builders of Machinery for Hardware Manufacture. 


Automatic Wire Straightening and Cutting Machines, 


Butt Milling Machinery, Butt Drilling Machinery, 
Riveting Machines, Butt and Hinge Pin Ma- 
chinery, Drilling and Countersinking 
Machines, Foot Presses. Etc. 


MeMyler Patent 


REVOLVING 
STEAM 


« Derrick. 


Also general Hoist- 
ing and Convey- 
ing Machiner 
Ore & Coal Buck. 
ets & Dump Cars 


A section of our new Steam Pipe Casing complete 


A. WYCKOFF &SON, 
Patent Steam Pipe Casing 
For Underground Steam Pipes. THE - ARMSTRONG - PU RIFIER, 


Send for Circular and Prices. 


Wire Straightening and 
® Cutting Machine 





——WITH— 


EXHAUST HEATER COMBINED, 


Purifies the feed water by means INDUSTRY FILE WORKS, 


A of the live steam, and heats the water A. & H. Gough, Props., 
up to the boiling point by means of 
exhaust steam. 


. 
oO 
A full description of this heater, together F | R 
with a valuable treatise on steam boilers, ] 6S 5 5 asps, 


sent to any address free of charge. Address, 








Manufacturers of 





Equal to the Best English 











we File. 
Iwo ocr Serene oe Snow ihe Daing between Armstrong Bros., OLD FILES RE-CUT 
oe Sue All Kinds of Job Grinding, 
UNIVERSAL RADIAL OFFICE & WORKS 


UMTS | TRON CLAD PAINT CO. ironciadpaintco,| 4 CoLumBus st, 


tM ea ae cae: See eee Factory, 75 &77 Central Way. Sec. & Treas., No. 3 Case Build’g, CLEVELAND, O. 
C.GOUGH Manager. 


And get the genuine article, 

CLEVELAND, OHIO. and save liability of suit for 
using an article made in viola- 

=| tion of the patents issued to 


wevcesaan = "4 | SH EPARD'S NEW $60 
; SCREW CUTTING 

IRON CLAD PAINT is the Foot Lathe 

most durable, most Foot & Power Lathes, 

fire-proof and cheap- Drill Presses, Scroll- 

est Paint made. 


Saw Attachm'ts, Man- 
drels, Chucks, Twist 

FURNISHED both Dry and 
Ground in Oil. 





| 2 PRICES #4500 UPWARD 
SS UNVERSAL RADIAL DIL 











Steam Jet Pumps, - From $4.00 up. 
Automatic Injectors, - ‘ $5.00 up. 
High Lifting Injectors, ** $6.00 up. 
Shafting, Hangers,- - ‘* $1.00 up. 
COUPLINGS, BOXES, COLLARS, ETC. ; Lathes on payment 

Write for Circulars, Etc. Send for catalogve of Outfits for Amateurs or 


. > al = * 2 , USED BY NEARLY ALL ~ 
COLUMBIA INJECTOR (0., CLEVELAND, 0. Trade Mark Patented, : THE RAILROADS ee ey ee Nat clacieesti, Q 


ap Lathe, $1.25 


Drills, Dogs, Calipers, 
etc. Lathes on trial 
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Classified List of Advertisers. 


The star (*) indicates that the adv. appears 
alternate weeks ; the dagger t) once a month; 
the double dagger (t t irregularly. 
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A. W. Bishop, Berea, O............ccccesccscceserss 15 
Bath Tubs - 

*Michigan Bath Tub Co.. 
Blowers— 

Buffalo Forge Co., Buffalo, N. Y............0+ 19 
Boring Machines— 

*J. H. Osborne & Co., Union City, Ind..... 10 

Bolts and Bolt Machinery— 
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Hotchkiss & Upson Co., Cleveland .. 16 
Colwell & Collins, Norway Bolt Co., Cleve- 
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Beltings— 
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Boilers and Boiler Attachments— 


J.C. McNeil & Co., Akron, O........+00eeeeeeeee 16 
Enterprise Boiler Co., Youngstown, a 16 
Unique Lubricator Co., Mansfield, O........ 13 
Columbia Injector Co., Cleveland.............+. 15 
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Wm. B. Pollock & Co., Youngstown, O..... 18 

Alliance Steam Boiler Works, Alliance,O 16 

H. T. Sackett & Co., Fond du Lac, Wis..... 11 
Bolt Cutters— 

H. B. Brown & Co., East Hampton, Ct...... 17 
Burglar Alarms— 

Cuyahoga Manufacturing Co., Cleveland.. 11 
Car Axles— 

B. Barrett’s Sons & Co., Wooster, O.......... 14 
Chaplets— 

Forest City Machine Works, Cleveland... 16 
Coal and Coke— 

Pittsburgh & Shosinnaectnn de Coal Co., Cleve- 

SY séetiiavacenseseuse 12 

Coal sere 

Lock Haven Sifter Co., Lock Haven, Pa... 14 


Cranes and Derricks— 
McMyler Manufacturing Co., Cleveland..... 15 


Wm. Tod & Co., Youngstown, o.. . 18 
Harmar Foundry & Machine Co., “Har- 
MAT, O......cccrreccecececrerevcncssececsersccevecvessescees 18 
Car Wheels— 
Bowler & Co., Cleveland.......... .cccssses sovseeees 13 
Chemical Laboratory— 
J. F. Elsom, New Albany, Ind................0 12 


Clothes Bars— 
Hulet, Holmes & Co., Berea, O......0+--seeeee 14 


Damper Regulators— 


*Curtis Regulator Co., Boston, Mass......... 19 
Die Makers. 
Avery Stamping Co., Cleveland............... 13 


Door Hangers— 


Taylor and Boggis Fdy. Co., Cleveland..... 20 


Drilling Machines— 
Universal Radial Drill Co., Cincinnati, O.. 15 
*B—. A. Schumacher, Cincinnati, Oy........... 11 
Huntington & Lunt, Cleveland....cc..c.0. 14 


*Lodge, Davis & Co., Cincinnati, O.. 20 
W. F. & John Barnes’ Co., Rockford, Tils.. 18 


Drop Presses— 
Williams, White & Co., Moline, Il............. 11 
Engineers and Contractors— 


BR. H. Jones & Co., Cleveland..............s.cese0 18 

Jas. P. Witherow, Pittsburgh, Pa............... 10 

McClure & Schuler, Pittsburgh, Pa............ I5 
Elevators— 

L. S. Graves & Co., Rochester, N. Y.......... II 

Houghton Foundry & Machine Co., 

ENS. P.. <ncnncshasisaciSecudataneencaoansesousbacsheuee II 

Explosives— 

Hercules Powder Co., Cleveland................. 19 
Electric Lighting Apparatus— 

Brush Electric Co., Cleveland.............ssse00 14 
Elevator Buckets. 

Avery Stamping Co., Cleveland................. 13 
Emery Wheel Dressers— 

W. W. Brisben, Cleveland...................scsese 18 


Emery Wheel Machinery— 
J. Wendell Cole, M. E., Columbus, O., or 


IEE. Tl ca cauccas onkaae cascenaceaepiacnrnavedsetalie 20 
W. F. & John Barnes’ Co., Rockford, I11... 18 


Engravers and Electrotypers— 


Eclipse Electrotype & Engraving Co., 
NUNNIAUIAL,, 52: <cncuuhancnnsdaneascaneahousasananesundiiats 14 
Murray & Heiss, Cleveland...............sscccsree 17 


Union Electrotype Foundry, Cleveland... 16 
Engines (Steam) 





Kilby Manufacturing Co., Cleveland.......... 20 
Novelty Iron Works, Canton, O.......... paea ae 
Aetna Machine Co., Warren, O...... 18 
Wm. Tod & Co., Youngstown, O.... 18 


E. H. Jones & Co., Cleveland................ 18 


*Columbus Machine Co., Columbus, O...... _— 
*Chandler & TaylorCo., Indianapolis, Ind. 14 
Buckeye Engine Co., RRNA Ws ccseks sesicarcs 19 


The Westinghouse ’Machine Co., Pitts- 





MEIC asa. cons caathactenagibasinbeacerschsatassses 18 
Geo. Worthington Co., Cleveland..... 18 
Cleveland & Hardwick,Erie, Pa.... an 38 
Jas. Leffel & Co., Springfield, O................. 19 


Engines (Gas)— 
Schleicher, Schumm & Co., Philadelphia, 
Pa. and Chicago, II11.............000 seoeseseseeencnes 18 
Van Duzen Gas Engine Co., Cincinnati, 


Engineers’ Specialties— 


Crescent Manufacturing Co., Cleveland... 16 


*Curtis Regulator Co., Boston, Mass......... 19 
Ejectors— 
James Jenks, Detroit, Mich......ccecccceseeees 16 


perverse 





‘Tms IRON "TrRapge ReEvIEWw. 


Files, Makers of— 

Reynolds Bros., Columbus, O............. ...... 20 

Bh, Ge Bes SOOM, CLO VOIAIG iocccsscccrsscscrsecesses 15 
flue Cleaners— 

Creacent Manufacturing Co., Cleveland..... 16 
Forges— 

Buffalo Forge Co., Buffalo, N. Y.............:. 19 

Cleveland City Forge & Iron Co., Cleveland 20 
Foundries— 


Bowler & Co., Cleveland................000+ 3 & 16 
Taylor & Boggis Foundry Co., Gisveland.. 16 
Curry Be Oo., BRCM GUS, Piece ciccciscccccccccvsse 16 


Feed Water Heaters— 
Stilwell & Bierce Manufacturing Co., 





Pe SP adictn dovnerdes cvnsutvewedseetbanpasnsins veoesss 20 
Laidlaw & Dunn Co., Cincinnati, O.. ne 
Armstrong Bros., Springfield, O...... ae 28 
E. H. Jones & Co., Cleveland...... Mechionkdonansivn 18 
For Sale— 

Foundries, Furnaces, Machinery, etc........ 16 
Foundry Cupolas— ; 

Victor Colliau, Detroit, Mich................cc00 15 
Frost Proof Steam Traps— 

*Curtis Regulator Co., Boston, Mass......... 19 
Feed Grinders— 

*Enterprise Mfg. Co., Columbiana, O........ 10 
Galvanizers. 

Avery Stamping Co., Cleveland................. 13 
Hard ware— 


W. Bingham Hardware Co., Cleveland..16 & 14 
Eberhard Manufacturing Co., Cleveland... 16 


Geo. Worthington Co., Cleveland.............. 18- 

Bronson Supply Co., Cleveland............ ; ae 
Heating Furnaces— 

Beecher Furnace Co., Cleveland................. II 


Hydraulic Jacks— 
Philip S. Justice & Co., Philadelphia, Pa.. 11 
[ron and Steel Rooting— 


Sykes Iron Roofing Co., Niles, O.. 19 
Cambridge Iron Roofing Co., Cambridge, 
CE SES ee 


Garr 
Standard Iron Co., Bridgeps 
Kanneberg Roofing Co... 19 
Thompson hawelacunien Co.,Cleveland, 19 
W. G. Hyndman & Co., Cincinnati, O........ 
SeOee Be Ce; CP CAMMBE, Diurccecscssccccasesecesses 


Iron Roofing Co., Cleveland .... 
i: ae 








Iron (Malleable)— 


Sweet & Clark Co., Marion, Ind................. 12 
Iron Ore, Bar and Pig Iron— 
Dalliba, Corrigan & Co., Cleveland............ 12 


Tuttle, Oglebay & Co., Cleveland 

J. H. Outhwaite & Co., Cleveland 

Condit, Fuller & Co., Cleveland, O 

Pickands, Mather & Co., Cleveland.... 

Hussey & Pomeroy, Cleveland......... ......... 12 
Iron Planers— 

Smith & Silk, Cincinnati O............ccccsseeoee 13 
Lath Mills— 





po |. | oe ene ene 17 
Lumber— 

Martin & Barris, Cleveland................c000000+ 16 
Lathes— 

Muller Machine Co., Cincinnati, O............ 


Sebastian, May & Co., Cincinnati, 0; 
HB. i. Shepard, Cincinnati, _: SR = 
*Lodge, Davis & Co. , Cincinnati, Dicscceanas 


Mantels, Grates, te. 

Conger & Collins Mantel Co., Cleveland... 20 
Milling Machines— 

tBrown & Sharpe Mfg. Co., Providence,R.I. — 
Mining Machinery— 

Webster, Camp & Lane Machine Co., 

Akron, O 

Machinery—(General) 


*Columbus Machine Co., Columbus, O...... a 
Morgan Machine Co., Cleveland SRO 17 


Machinery (Foot Power 
W. F. & John Barnes’ Co., Rockford, I11... 18 
Machine Shops— 





Webster, Camp, & Lane Machine Co., 
pT ee a aR eee ert eee oe 16 
ovelty Iron Works, Canton, O................5 16 

Machinists’ Tools and Supplies— 
Parkin & Bosworth, Cleveland............ 20 & 20 


BH. H. Garvin & Co., New YoOrk......cccosccceves I5 
Office Furniture — 


Burgess Bros, Cleveland........cc.cccssseeeeseeeres 17 

Cleveland Desk Co., Cleveland................. 17 
Patents— 

Osborne & Co., Cleveland........... sanpackaubaanase 16 

E. H. Bates, Ww eariarton. Bs We vicacervsccnaasaze 16 

J.B. Cralle & Co., Washington, D. C......... 16 


Plumbers and Steam Fitters— 
Parker & Meikle, Cleveland...............scss00 10 
Power Hammers— 
Philip S. Justice & Co., 
Pumps (Steam)— 


Philadelphia, Pa., 11 


E. H. Jones & Co., Cleveland................ccsse 18 

Laidlaw & Dunn Co., Cincinnati, O.......... 18 

Hamar Foundry & Machine Co., Hamar, 

Patt a sagtamicnaereshdduunedacech dais ibabsbinsasesanieeanaies 18 

Paint— 

Iron Clad Paint Co., Cleveland............ss00«» 15 
Pipe Coverings— 

John A. McConnell & Co., Pittsburgh........ 15 

A. Wyckoff & Son,, Elmira, N. Y.............. 15 


Post Hole Augers— 
*J. H. Osborne & Co., Union City, Ind...... 12 
Printing Inks— 


Ault & Wiborg, Cincinnati, O.................. 17 
Punching and Shearing Machine— 

Williams, White & Co., Moline, I11........... It 

Cleveland Hardware Co., Cleveland.......... 14 
Railway Supplies— 

BOWIST B Co., ClVEIAA. ..cccericcesceecccescossoeee 13 

Cleveland City Forge & Iron Co., Cleve- 

SE RT EPR ERE IPR Rey PPE Ree 20 

Railroads— 

PR EE ssc ainda ascesnndians cashes 


Reducing Valves— 

*Curtis Regulator Co., Boston, Mass......... 19 
Rivets— 

Forest City Machine Works, Cleveland..... 16 











Sash Balances— 
Caldwell Manuf’g Co., Rochester, N. Y..... 10 
Steel Rails, Blooms and Billets— 


Cleveland Rolling Mill Co., Cleveland....... 12 
Steam Heating Apparatus— 
*Curtis Regulator Co., Boston, Mass......... 19 


A. A. Griffing Iron Co., Jersey City, N. J... 11 
Steam Boiler Inspectors— 


Hartford Steam Boiler ee & In- 
surance Co., Hartford, Conn.. eee 


Type F ounders— 
Franklin Type Foundry, Cincinnati, O... 17 
Steel Stamps and Stencils— 


J. H. Fleharty & Co., Cleveland......... eeabieave 16 
Saws— 

Detroit Saw Works, Detroit, Mich............ 14 

Northwestern Saw Works, Toledo, O....... 16 

Peter Gerlach & Co., Cleveland................. II 
Shapers— 

*Lodge, Davis & Co., Cincinnati, O............ 29 
Sheet Iron— 

Cleveland Rolling Mill Co., Cleveland....... 12 
Sheet Steel— 

Standard Iron Co., Bridgeport, O............... 19 


Split Pulleys— 
Geo. Worthington Co 
Steel Castings— 
_——- Steel Casting Co., Philadelphia, 


-, Caeveland ........ 38 


Steam Fitters’ Supplies— 
A. A. Griffing Iron Co., Jersey City, N. J... 11 
Stampers of Sheet Metal— 


Avery Stamping Co., Cleveland.................. 13 
Tinning Steel, Etc. 
Avery Stamping Co., Cleveland................. 13 


Torches— 
Schneider and Trenkamp Co., 
Trucks and Wheelbarrows— 


Cleveland. 11 


Lansing Wheelbarrow Co., Lansing, 
MUBEEN ciik icassuaces shasavhcvkorcesshesensincaseasctesssbpadis 13 
Twist Drills— 
Cleveland Twist Drill Co., Cleveland......... 20 
*Standard Tool Co., Cleveland................. -- 
Turnbuckles— 
Cleveland City Forge & Iron Co., Cieve- 
RM Rewnsndiewasist viedhaseudencckadaucesanasiscestechaseniocs 20 
Water Columns— 
Reliance Gauge Co., Cleveland.................. 20 
Window Blinds— 
Hartman & Durstine, Wooster, O............. 14 
Wire Goods— 
FP POW E: Co., TOGO, Oicieiicssaccoveccescdcces 20 
Wire Machinery— 
John Adt & Son, New Haven, Conn.......... 15 
Wood-Working Machinery— 
ey So ON, SONNE EY vcciccsceccscencecccuceces 17 
SPE OOM, 5 FREER I OS BY se acoscc bccoacnessscess II 
Standard Mfg. Co., Moore’s Hill, Ind....... 12 
Wrenches— 
Cues Printing Press & Mfg. Co. New 


PEE sat v's cuneccanadueeatancis eenbeetaccesvennkcuauvcatenece 10 





For Sale. 
te OF DUNN’S HOISTING MACHINES, 
with over 40 feet of chain. Good as new: 
capacity, 600 lbs. Address Dunn, care Iron 
Trade Review, Cleveland, O. 





Planer for Sale. 
( NE 28x26x8 ft. BOGETT PLANER in good 
condition. Has not been used ovet six 
It is a fine tool and will bear inves- 
Address DRAWER 4A, Fostoria, O. 


months. 





tigation. 
4 
M j : ; The Crescent 
ngineers’ Speckaltles, ‘uvricsting 
Com pound 
and Automatic Grease Cups will effect a saving 
of 75 per cent. over oil. Investigate their 















merits. CRESCENT MFG. CO., Cleveland, 0. 
For Sale. 
—_—ONE—— 

_ 
Harlow Lubricator. 
Brand new. Cheap. AddreSs, 
LUBRICATOR, 
Care IRON TRADE REVIEW. 
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CLEVELAND BUSINESS DIRECTORY. 


Bolt and Nut Works. 


HE HOTCHKISS & UPSON CO., Manuf’rs. 
Machine, Plow and Elevator Bolts, Coach 
Screws. 














Carriage Bolts. 


TFVHE COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadelphia 
Carriage and Tire Bolts. 











Coal, Iron and Ore. 


ICKANDS, MATHER & CO., Iron Ore and 
Pig Iron, Cor. Bank and Superior Sts. 








Foundries. 


OWLER & CO., Car Wheels, Patent Chilled 
Frogs, and all kinds of casting. 9 Winter. 


TFVAYLOR & BOGGIS FOUNDRY CO. Fine 
Gray Iron Castings. 65to73 Central Way. 




















Hardware and Iron. 


WwW; BINGHAM HARDWARE CO., THE, 
Hardware, Iron, Nails and Metals, 148 
and 150 Water St. het 
CA wvEL LAND ROL LING. MIL 3, ‘Co. ,manu- 
facturers of Steel and Iron Wire and Steel 





Tire. 


rJ\HE EBERHARD MF’G CO., manfrs. of Car- 
L__riage, Wagon and Saddlery Hardware. _ 











Hardwood Lumber. 


ARTIN & BARRISS, dealers in all kinds 
of Hardwood Lumber. 130 Central Way. 











Machinists’ Supplies. 


oe! & BOSWORTH, g and 11 So. Water 
dealers in Manufacturers’ Supplies, 
Rasktace and Tools. 











Stee] Stamps and Stencils. 


Se oe J. H. & CO., Rubber Stamps, 
Seals, Stencils. 92 Seneca St. 


BUSINESS DIRECTORY. 


Akron, O. 


et J. C. CO., Steam Boilers, Heavy 
Sheet Iron Work, &e. Repairing prompt- 
ly executed. 
EBSTER,CAMP& LANE MACHINE CO., 
Founders and Machinists, 12 Main st. 


























Alliance, Oo. 

LLIANCE “STE AM BOILER WOKS, Wm. 

Murphy, Prop’r, manufacturer of all 
kinds of Steam Boilers. 








Canton, oO. 


OVELTY IRON WORKS, Mill Work, 
Shafting, Engines, Imperial job printing 
press, etc. 











Meadville, Pa. 


Cr otal & CO., general jobbers in Castings 
of all kinds. 


Toledo, O. 


ORTH WESTERN SAW WORKS. Man- 

ufacturer and dealer in Saws and Planer 

Knives. Moulding Bits of every description 
made to order. No. 8 South St. Clair St. 




















Youngstow n, Oo. 
\NTERPRISE BOIL E R CO., Steam Boilers, 


‘, Stacks, Sheet Iron and Plate Work, Oil 
and Water Tanks. 


S. T. W. Ejector. 


For Raising Water from 
Deep Wells, Streams, 
Excavations, &c. 





The cheapest made. Send for 


prices. 


JAMES JENKS, 


Mich. 


ATENTS"::* & CO0., 
atent Attorneys, 
29 Euclid Ave., 


Cleveland, U. S. and Foreign 
Patents “esl Patent Cases 
Litigated. Searches and Opinions 
as to Scope, Validity, tnfringement 
and Title of Pateni Send for 
pamphlet. 


PATENTS! 


WRITE A’'T ONCE FOR ILLUSTRATED CIR- 
CULAR and INSTRUCTIONS 


ADVICE FREE. 


J. B. CRALLE & Co., 


WASHINGTON, D C. 





Detroit, 














No Patent, No Pay. 
E. H. BATES, Attorney, 


WASHINGTON, D. C. 


Book on Patents Free. 
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TELEPHONE 215 


829 SHERIFF ST.CLEVELAND. ¢ 
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H. B. BROWN & CO. 


EAST HAMPTON, CT. 
We allow One Dollar to every purchaser 
sending us this advertisement. 








Burgess Brothers, 


DESKS, CHAIRS, DOCUMENT FILES, 


LETTER FILES, OFFICE 
SPECIALTIES. 


213 Bank St., CLEVELAND, 0. 


TELEPHONE 2329. 





FoR ALL KINDS IRON ano STEEL 


ROOFING 


CEILING, SIDING, IRON DOORS, SHUTTERS 
4anncss SCOTT & CO. CINCINNAT!,OHi0C. 





CLEVELAND DESK C0. 


W. MEASURE, Prop. 








——AND— 


Office Furniture. 
99 Ontario St. Telephone 2030. 





Detroit & Cleveland Steam Navigation Co. 
Office and Wharf 23 River St. 


ARRIVE. DEPART. 
Detroit Steamer.............5 t5 00 a.m. 1000p.m. 

For Mackinac and Lake Huron ports take 
Thursday’s steamer. City ticket office 224 
Bank street. {Daily except Sunday. 





FOR THE BEST AND 


joWEST PRIcEp 


cANGT nN 


D.S. reheat OLEAN.NY 


(Please mention this paper. 


ou 


ADDRESS 





FT. WAYNE, CINCINNATI & LOUISVILLE 


RAILROAD. 





The Popular Route Between the 


NORTH and SOUTH 


The Direct Route to or from 


Fort Wayne, Indianapolis, Terre Haute, 
Evansville and St. Louis. 


13 ites sHoRTER BETWEEN 193 


Fort Wayne and Indianapolis, 


Than any other Route. 


DOD MILES SHORTER AND QUICKER DD 


BY THREE HOURS, BETWEEN 


Louisville and Fort Wayne. 





ASK FOR TICKETS VIA 


Ft. Wayne, Cincinnati & Louisviile R. R. 


For sale by all Agents of connecting lines, 
East, West, North and South. 


W. WORTHINGTON, S. A. WIKEL, 
Gen’1 Supt. Gen’l Ticket Agt. 


FORT WAYNE, IND. 


Ww “THE hel Oe 
cpm ST: po 


CLEVELAND’ 


Ww. 
































PITTSBURGH AND LAKE ERIE 


RAILROAD. 


“Cleveland & rittsburgh Short Line.” 





Twenty (20) Miles Shorter than any other 
route between Cleveland, Pittsburgh, Wash- 
ington, Baltimore and the South East. 


5 Through Trains Daily 5 


FAST TIME. NO DELAYS. 


‘‘ For scenery picturesque and varied, 
Through valleys green, ’mong mountains ser- 
The people’s favorite route I ween, {ried, 
The P. & L.. E. sits enthroned as queen.” 


See that your tickets read via 


THE PEOPLE’S FAVORITE ROUTE. 


A. E. CLARK, 
G.P.&T.A. 


EK. HOLBROOK, 
Gen’! Supt., 
Pittsburgh, Pa. 





—— Te 


Cleveland «Marietta Ry. 


THROUCH TRAINS 


Toledo, Cleveland and the Ohio River. 


The shortest and best Route via Marietta to 
Washington, D. C., Charleston, W. Va., 
Parkersburg, W. Va., and the South, 


Direct connections at Union Depots, with all 
great through lines to all Points 


WEST, NORTHWEST, SOUTH, SOUTH- 
WEST AND SOUTHEAST. 


Lowest Rates. gC ::ickest Time. 
Best Accommodatics. 


Tickets sold and 
to destination 
rates will be 
Popular C. M 
A. T. WIKOFF, 

Pres. and Gen. Mgr. 


baggage checked through 
Reliable information and best 
furnished by any agent of the 


W. K. RICHARDS, 
G.P.& T.A. 








TRAVELERS’ RECISTER. 


Standard Time. 
Revised March 6th, 1888. 
N. Y., C. & St. L. R. R. Co.—*‘ The Nickel Plate. ”’ 


Eastward. Arrive. Depart. 
Buffalo Passenger... ..1040a€m 1045am 
Chicago Passenger... - 920pm 








Local Freight... oe EOD TR. ccckevauveces 
Westward. Arrive. Depart. 
CHIGKSO PESOS GEL i000 dseceseavecseeseenseos 6.30 am 
Fostoria Passenget .............. 50pm sirom 
Local Freight.............ssseeseee oy ee 
Rocky River Accommodation departs 7:40 a. 


m. ; 1:40 p. m. 
Euclid Accommodation departs 6:20 a. m. 


“Eel sins daily, except Sunday. 
Cleveland & Pittsburgh. 


Arrive. Depart. 
New York Express............+ 1z250pm 8o00am 
New York Expres...............- 635pm lr1ospm 


Alliance & Akron Accom...... gaoam 325pm 
Ravenna Accommodation.....825am 500pm 
WAGE FORDTCOR 0 .rccnenncivesseses “#5 25am*Iliopm 

*Daily ; allother trains daily, except Sunday. 


Mt. Vernon & Pan Handle Route. 


C., A. & C. Ry. Co. Arrive. Depart. 
Akron, Col. & Cin. ‘Flyer’? 540pm 810am 
Akron, Col. & Cin. Night Ex- 

PERE... 6s ccnsevcwcseccocescseeossessces 7ooam 8o00pm 
Akron, Col. & Zanesv’e Ex...1250pm lIo5pm 


Akron & Orrville Accom...... g40am 325pm 

The Ld m. train runs daily. Elegant Pull- 
man palace sleeping cars attached. Alli other 
trains daily, except Sunday. 


Erie Railway. 
Depot, South Water Street and Viaduct. 





Arrive. Depart. 

N. Y. & Pitts. Express....... t538am *825am 
Fast N. Y. & Pitts. —_—- 55am *z00pm 
Mahoning Accommo........ t6 40am 
Pittsburgh Express............ 

voamastees es eres 

Mahon’g div. & Pitts Local *I1 40am 
Mahoning Val. Accom........ 4 30pm 


Pittsburgh Express............ 
New York Express............. oo pm 
*Daily. Daily, except Med dg 
cept Monday. 
Cleveland & Canton Railroad. 
(Standard Gauge.) 


y =P2e Il lopm 


{Daily ex- 


Depart for— 


Zanesville and Coshocton—6:55 a. m., 3:05 P- m. 

Canton—6:55 a. m., 3:05 Pp. m., 6:20 p. m 

—_— m., *8:50 a m., 3:05 p. m., 6:20 p. 
, *8:15 p. m 

Bedford —6. 55 a. ‘m., *8:50 a. m., II:10 a. m., 


1:30 
Pp. Mm., 3:05 p. m. , 5:45 Pp. m., 6:20 p. m., 
m ° 


*8:15 p. 
Newburgh—6:10 a. m., 6:55 a. m., *8:50 a. m., 
II:10a.M., 1.30 p. M., 3:05 p. M., 4:40 p. m., 

5:45 p. m., 6:20 p. m., *8:15 p. m. 

Canton and intermediate stations (Sundays 
only), 8:00 a. m., 4:20 D. m. 

Arrive from— 


Zanesville and Coshocton —10:25 a. m.,6:30 p. m. 


Canton, 10:25 a. m., 2:35 p. M., 6:30 p. m. 

Kent—*7:45 a. m., 10:25 a. m., 2:35 p. m., 6:30 p. 
m., *7:10 p. m. 

Bedford—6:00 a. m. , "7:45 a. M., 10:25 a. M., 1:05 
p- M., 2:35 p-M., 4:15 p. m., 6:30 p.m., *7:10 p.m. 

Newburgh—6:00 a. m., 7:10 a. m., *7:45 a. m., 
10:25 4. M., 1.05 a. M., 2:35 p. M., 4:15 p. m., 

p. m., ’6:30 p. m., *7:10 p. m. 

Canton and intermediate stations (Sundays 

only), 9:50 a. m., 6:10 p. m. 


Trains marked * run daily. 


Valley Railway. 
FoR AKRON, CANTON AND MARIETTA. 
Depot foot South Water Street. 
Depart. Arrive. 
Valley Junction Mail......... *7 40am **620pm 
Marietta Express............... fi11sam t2z220pm 
Valley Junction Express... “415 pm *roI15 am 
Cleve. and Canton Express *7oopm f810am 
*Daily. tDaily, except Sunday. 

Wm. THORNBURGH, R. A. CARRAN, 

Gen. Manager. Gen. Pass. Agt. 


Cleveland, Lorain and Wheeling. 


All trains arrive and leave the Union Depot 
as tollows: 
Depart. Arrive. 
Wheeling Express.............++ 645am 655pm 
Uhrichsville Express............ 400pm g20am 
OscaR TOWNSEND Gen. Mang’r. 


SCIOTO VALLEY 


RAILWAY. 


Direct route, Columbus, O., to Circle- 





ville, Chillicothe, Waverly, Ports- 
mouth, Ironton and Ashland, Ky. 
Three trains daily except Sunday. 


Favorite route, North and West, mak- 


ing close connection at Ashland, Ky., 
with the Chesapeake & Ohio Ry., 
through the canons of New River, 


passing White Sulphur Springs and 
the many Summer resorts of the Alle- 
ghenies in Virginia. 


Route to Rich- 
Lynchburg, Newport News, 
Old Point Comfort. 


Shortest and Quickest 
mond, 


J. ROBINSON, Receiver, 
Columbus, O. 


Jno. J. ARCHER, 
Gen’! Pass. Agt 





U aintne INKS. ° 


» C/NC/NNAT7/.° 
A&W INK USED ON THIS PUBLICATION 





-and unrivaled 





THE FAVORITE 
ina 
PICTURESQUE ROUTE 
—TO— 


. New York, Boston 
and the East. 


The’ shortest and 
quickest Route to Pitts- 
burgh, Washington and 
Baltimore & the South- 
east. 














Depart 
No. 62, Accommodation...............00000 + 605am 
No. 72, New York Express............ * 8ioam 
No. 72, Fast Pittsburgh Express.......* 810am 
No. 64, Fast Pittsburgh Express.........* 300 pm 
No. 66, Mantua Accommio.................. *420pm 
No. 68, New York Vestibule Limited.* 8 25 pm 
No. 70, Pittsburgh Local Express......*11 25 am 
No. 74, Jamest’n, Pitts.& Y’ngst’n Ext 420 pm 

Arrive. 
No. 65, Fast New York Express......... *I0 05 a m 
No. 61, N. Y. & Pittsburgh Express...* 715am 
No. 71, Youngstown Local..............068 *21I0pm 
No. 67, Pittsburgh Express.. ov ft2 30pm 
No. ‘ New York Express.. “650pm 
No. 63, Pittsburgh Express....... *650pm 


. 69, Pittsburgh Local Express..... 
0. 73, Mantua ACCOMMO.............0e000 * 720pm 
*Daily. Daily, except Sunday. 

Baggage checked through’to all points East. 

Through tickets and information regarding 
the route can be obtained at office, 141 Superior 
street,,and at Depot N. Y., P. & O. Railroad, 
South Water street and V iaduct, Cleveland. 
A. M. TUCKER, Gen. Supt., Cleveland, oO. 


L. P. FARMER, Gen. Pass. Agt., New York 

Ww. ¢. RINEARSON, Ass’t G. P.A. Svea, oO. 

M. LL. Fouts, City Pass. and Ticket A ee 
Superior st.. Weddell House, Cleveland. 





FRANKLIN 


TYPE 


And ELECTROTYPE FOUNDRY, 
168 VINE STREET, CINCINNATI, OHIO. 


The type on which this paper is printed is 
from the above foundry.—EpD. REVIEW. 





Lehigh Valley Route. 


Two through trains with Pullman cars at 
tached are now run via this beautiful scenic 
route, between Suspension Bridge, Buffalo, 
New York and Philadelphia, leaving Suspen- 
sion Bridge 8:25 A. M. and 4:20 P. M., Buffalo 9:30 
A. M. and 5.30 P. M., connecting with all traius 
from the West. 


Passengers between the East and West pass- 
ing over the famed 


LEHICH VALLEY ROAD 


will experience the pleasure of a trip through 
the most magnificent and picturesque scenery 
in the world, presenting an ever-varying pano- 
rama of delightful surprises. 
Double track, steel rails,magnificent road bed 
equipment, all combine to 
make the 


LEHICH VALLEY 


the favorite and most desirable route between 
the East and the West. 

Anthracite coal is used entirely, guarantee- 
ing the passengers perfect freedom from the 
dense volumes of smoke that so greatly annoy 
passengers on lines using Bituminous Coal. 


E. B. BYINGTON, 
Gen’! Pass. Aqt., South Bethlehem, Pa. 


Wheeling & Lake Erie Railway, 


THE NEW THROUCH LINE 
BETWEEN 
TOLEDO 
—AND— 

Bowerston, Pittsburgh, Marietta. 
THROUGH COACHES 
BETWEEN 
Toledo & Marietta 
Through Sleepers Between 
PITTSBURCH AND CHICACO. 


AND DAY COACHES BETWEEN 








Toledo and Pittsburgh, Via Akron, Cuy- 
hoga Falls, Kent, Ravenna, Leavitts- 
burg, Warren, Niles, Girard, 
Youngstown, New Castle 
and Allegheny. 


The Only Line running through 


“BEAUTIFUL ZOAR.” 


1nis tine will be completed to Wheeling pr 
July, 1889. 
M. D. WooprorD, 
Gen’! Manager 


Jas. M. HALL, 
Gen’! Pass. Agent. 


TRE MORGAN MACHINE CO., 


MANLFEFACTIL 





RERS O}F 


Univers:.! Milling Machines 
and Gaug Milling 
Beve: Protractor 

ting, Gener 

41 West Superior St 


Special 

Cutters, Popular 
Gear Cut- 

al Jobbing. 


Viaduct) CLEVELAND, 0 


Tools 


es 











18 THe IRON TRaDe Review. 











SELLING DEPARTMENT IN THE UNITED STATES. 

NSI R 

COMPOUND. \on'concensing Wr Ss | i N G H ) | S F goede, Henn tang, | tage 
16 Sizes, 5 to 5002. P. Not yet equaled by any form of Engine for PITTSBURGH, Westinghouse — 


HIGH FUEL DUTY AND SIMPLICITY. 


STANDARD. oo in Stock. 











HICAGO, 
or tou 608 Chestnut + St., M R bie ag & Co. 
° ° ey jashington ve. . 
KANSAS CITY, 312 Union Avenue. Fairbanks 
250 H. P. DENVER 1330 Seventeenth Street, { & Co. 

3,000 in use in all parts of the Civilized World. Sie ture, ak ne Area FS AE: conn 

SALT eas ciTY, 259 S. Main St. Utah & Montana 

JUNIOR. 5 Sizes in Stock, 5 to 50 H. P. “ 


AN AUTOMATIC ENGINE CHEAPER THAN A SLIDE VALVE. 





156, 158 Stree 


BUTTE, MONT. E. Granite St. my yo fy _ 
SAN FRANCISCO, 21 and 23 Fremont St., Parke & Lac 


e _ 
Well Built. Economical, Reliable, Over 300 soid the first year, Th pW p S {| neh 0 TH seMachi ne Co CHARLOTTE” oe 35 N. Front 8t., Parke & cp aboot Co, 
-<e. pak nid : Tawra, Ga ‘ake ae de The D. A. Tompkins Co. 
EX 


All the above built strictly to Gau e with Interch: ble Parts. 
Repairs Carried in Stock. Send for Illustrated ataloguese, 


PITTSBURGH, PA.U.S.A. 


= em Tee. & Mch Cog 
E. James & Co; 





25 to 1,000 H. P. 


These engines are the combined result o1 
long experience with automatic cut-off regu- 
lation,and most careful revision ofall details 
They are designed and constructed for heavy 
and continuous duty at medium or high rota- 
tive speeds. Highest attainable Economy in 
Steam Consumption and superior regulation 
guaranteed. Self-contained automatic Cut- 
= Off Engines 12 to 100 H. P. for driving Dyna- 
“ mo Machines a specialty. Illustrated Circu- 
lars, with various data as to practical Steam 


In Use, Over 2,500. 





Engine Construction and performance, free by mail. Address 
BUCKEYE ENCINE CO., Salem, ve. 
SALES AGENTS : - SIMPSON, 301 Telephone Building, 18 Courtlandt Street, 
M4 ww. ROBINSON, 154 Washington Street, Chicago, II11.; ROBINSON 
& CARY, St. Paul, Minn. 
KENSINCTON ENCINE WORKS, Limited, Philadelphia, 


Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania. 
Delaware Marvland and Virginia. 


WILLIAM TOD & CO., Youngstown, 0. 


THE PORTER-HAMILTON ENCINE, 
Tas Hamilton Blast Furnace Engine. 








Hydraulic Cranes and Accumulators. 
@@” Heavy special machinery generally. Send for illustrated catalogue. 


HEADQUARTERS 


——FOR""— 


WOOD SPLIT PULLEYS, 


A large stock of the 


Wilburn, 
Best in the Market. 


Engines and Boilers, Shafting and Hangers, 
Mill Supplies, Etc. Estimates given 
on Electric Light Plants. 


THE GEO. WORTHINGTON CO., 


59 and 61 St. Clair Street, 
CLEVELAND, O. 


Otto Gas Engine Works, 
SCHLEICHER, SCHUMM & CO.,!/ Philadelphia. 


*?| Chicago 














Horizontal OTTO Gas Engines. 
Vertical OTTO Gas Engines 
Twin Cylinder OTTO Gas Engines 
Combined OTTO Gas Engine Pum DS. 
Combined OTTO Gas Engine Dynamos. 


SIZES: 1. 2. 4. 7. 10. 15. 26 AND 560 HORSE-POWER. 


Harmar Foundry & Machine to 


DERRICK POWERS, 
DERRICK FEET, 


STEAM PUMPS, 













, Hoisting 
Engines, 3 
General Machine and Foundry Work.’ 





nakuan,o. MARIETTA, 0. 





GIN 
wb wre uN aS an BOI LE me P 
MA < ee = NINE 














Tepe Mii foi ENGINE 


pants ured Dy 





re} i= 
¥50 to 2000 HP. Aste Deg? : 


FOR ROLLING MILLS AND ALL OTHER > 
WORKS WHERE LARGE POWER AND 
CLOSE REGULATION IS REQUIRED 


CONTRACTS MADE FOR COMPLETE 
—— STEAM PLANTS. — 
ENGINES ALWAYS IN STOCK, 











— _~ 


Z “/ TD) Maton NG-ROiLER-VVoRKS: * 
0! VERS. pipers BSN S) - RUSSES, Bsr Fancts 


eMnoF FROLUNG Mitt WoRK . 


~~ WMB. POLLOCK XC .YOUNGS TOWN, O. 








COMPOUND 


GiEAM PuwP. 


PUMPS OF EVERY 
DESCRIPTION. 








BARNES’ PATENT | Barnes Water Bmery Tool Grinder. 
UPRIGHT DRILLS, Has no Pumps. | 
No Valves. 
No piping to sup- 
ply it with water. 
Barnes’ Patent Engine It nas nothing to 
Lathe, ey a tor 

use, 















20 to 32 inch swing, with 
both worm and lever feed, 
selt-feed and back-geared 


15 inch swing, 6 foot or 8 

foot bed. It isas easily man- 

: aged as a yvrind- 

These machines are made stone, and will give 

a specialty in our factory. vastly better re- 

They have advantages sults. It will be 

not found in other ma- sold subject to ap- 
/ ..chines in this line proval, 


It will pay navtion desiring to purchase or know more about these ma- 
echines to send tor full description and prices to 


W. F. & JOHN BARNES’ CO., 827 Ruby St., Rockford, III. 


E.H. JONES &CO., 


223 and 225 River St., CLEVELAND, O. 


ENGINEERS *»° CONTRACTORS, 


ATLAS PLAIN S SLIDE VALVE 
AUTOMAT C ENGINES. BOILERS, ETC. 
















VAN DUZEN 


CAS ENCINE 


ANO BOILER. NOCOAL. 
NO ENGINEER. 
a Extra WATER RENT 
or INSURANCE. 
i INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 


Send for description and prices 


Van Duzen Gas Engine CO.. 


34 E. 2nd St., CINCINNATI, O, 





W. W. BRISBEN’S Patent Emery Wheel 
Dresser, Malleable Handle, White 
Hard Cut- a . 
ters, Brass @ 

Bearings. 
Warranted 
Price $3.00. CLEVELAND, OHIO U.S. A, 
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IRON & = TEEL ROOFING 


CORRUGAT EE PEI {S!P pie rc 





CINCINNATI 
=OHIO= 


» W,G,HYNDMAN & G 








ACENCIES. 


NEW YORK, 109 Liberty street. 
PHILADELPHIA, 2035 N. Front st. 
MINNEAPOLIS, 210 South Third st. 
CHICAGO, 218 Lake street. 

ST. LOUIS, 611 Wainut street. 
NEW ORLEANS, 21 Union st. 





Regulators for Steam, Water, 
Air, and Pump Pressure, 
STEAM TRAPS, RETURN TRAPS, 
DAMPER REGULA ‘ORS, 
SEPARATORS, 
and other Specialties for the economical 
use of Steam. Manufactured by 
THE CURTIS REGULATOR Co. 





85 Beverly Street, Boston. 





THOMPSON J[ANUFACTURING ((0., 


Cleveland, Ohio. 


MANUFACTURERS OF 


CORRUGATED IRON. 


Seven Sizes of Corrugations. 
ANY GAUCE FROM 16 TO 28 INCLUSIVE. | 


STE AM EN GIN ES Upright and Horizontal. Statio-- 
9 ary, Portable and S2m_--Portable 
3 to 26 Horse-Power. Illustrated pamphlet free. Address 


JAMES LEFFEL & CO., 


Si RINGFIELD, O, 

















300 Lagonda Avenue, ~ - 













DESCRIPTIVE F 


PAMPHLET. ts . 
se ai 


Stump before a blast. | Fragments after a blast. 


STRONGEST and SAFEST EXPLOSIVE 


Hnown to the Arts. 


2 POWDER, FUSE, CAPS, 
Electric Mining Goods, 













rx Be >] mR oO uo I: Es, AND ALL TOOLS FOR STUMP BLASTING 
THE GREAT STUMP AND ROCK FOR SALE BY THE 
ANNIHILATOR. HERCULES POWDER COMPANY, 


40 Prospect Street, Cleveland, Ohie 
5. W. WILLARD. Manager. 




















Lo* CUPOLAS, FORGES. FURNACES &c. ENS 
A FXHAUSTERS, STEAM FANS. Now gt 


HEATERS & VENTILATING WHEELSSY@ Sal 


\S: 














Noft Steel Plates and Sheets, 


CORRUGATED ROOFING 


Galvanized Iron. Patented Leveled Sheet. 


THE STANDARD IRON COMPANY, 


BRIDGEPORT, OHIO. 








: 
GARRY S 





GARRY IRON ROOFING COMPANY, 
The Largest Manufacturers of Iron Roofing in the World, 
MANUFACTURERS OF ALL KINDS OF 
' fron Rc6ufing, Crimped and Corrugated Siding, fron Tile 
or Shingle, Fire-Proof Doors and Shutters, 
fron Ore Paint and Cement. 
Iron Frames for Roofs and Buildings. 


No. 152 MERWIN ST., CLEVELAND, OHIO, 
&@ Send for circu’srs and price list To A 


GARRYS 
CORRUGATED 








‘The Kanneberg Roofing Co., Canton, O., 
(The Originators of Strictly Genuine Steel Roofing.) 
MANUFACTURERS OF 


CORRUCATED IRON 


(Four Sizes of Corrugations.) 


THE KANNEBERG PATENT 


MARKT SERS hg Fy) > . 












LATEST IMPROVED fe vk 7” me, Crimped Edge Iron Roofing and 
FOLDED LOCK SEAM} ARN Izy Ape 7 ee Siding, Beaded Iron ang ant 

i j . Ceiling, Water Proof Building 
StrictlyGenuine Steel Roofing a Paper, Ready-Mixed Paints, Etc. 


WRITE FOR CATALOGUE. PRICE LIST AND SAMPLFS8, 





CAMBRIDCE ROOFING CO., Cambridge, O., 


Manufacturers of 
ee Se eae SEE Plain, Rolled, Crimped 


x Edge, Corrugated and Bead- 
CROWLS \=7 a in STANDING ed Roofing, Siding and Ceil- 
ROOFING 


ing. 

PURE STEEL A SPECIALTY. 
@@Send for Descriptive 

Catalogue. 


oe a 


SEAM 








——— Established 1877. ——— 


THE CANTON STEEL ROOFING CO. 


CANTON, O. 


FORMERLY CANTON IRON ROOFING|COMPANY. 


FOLDED LocK SEAM 
GENUINE 


STEEL ROOFING, 


Fire-Proof Shutters, }) 


CORRUGATED IRON, 


Crimped Edge Iron 
Roofing and _ Siding, 
Beaded Iron Siding and 
¢ Ceiling, Water - Proc f 

10 FOOT i ” ian Pm Sheathing Paper, Roof 
Seamless Eave Trough. Paint, Ete. 


@@ SEND FOR CATALOGUE,? RICE LIST AND SAMPLES.“@4 














SSYKES IRON ROOFING Co., NILES, O. 


SYKES’ 
IMPROVED 
we Best Roofin the 








All my Iron is 
Re- Ro led and 
KBox Annealed, 
well Painted on 
both sides with 
Best of Paint 
and Pure Lio- 
seed Oil, 


classes of 
Buildings, 
Easy Put On. 





J Send for Circular and Price List, and mention this Paper. 
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THE KIDDEP, sue DOOR HANGER, 


PAT APRIL 30.78. ReISSUEO UULY 8, 79. 


1iN tin 























EN 
, z 
z : 
nd 
~ 
N > 
SECTION 
OF 
TRACK 
NO IRON RAIL. 
Cannot be thrown off the track. 
Can be put up in less time, runs with less noise 
and as easily as any other Hanger made 
Ask age F nner for them, and if he cannot sup 
ply you, address 


The Taylor & Boggis Fay. Gu. 


CLEVELAND, OHIO. 





SsTILWwELIs 


PATENT LIME-EXTRACTING 


Heater and Filter 


COMBINED, 


Is the only lime-extracting Heater that will prevent scale in 
steam boilers, removing all impurities from the water before 
it enters the boiler. Thoroughly tested. 


OVER 3,000 OF THEM IN DAILY USE. 





This cut is a fac-simile of the appearance of a No. 5 Heater at 
work on ordinary lime-water when the door was removed, 
after the Heater had been running two weeks. 


ILLUSTRATED CATALOGUES. 


Stilwell & Bierce Mfg. Co., 


DAYTON, OHIO. 











OLD 


wwe )63CLEVELAND TWIST DRILL CO., (sae. 





Send For caTaLocus. (or, Lake & Kirtland Sts. Cleveland, (), wae ror vscours, tat reeiit."aeLiAWce GAUGE 00, 


RELIABLE 


Investig ate 

the aueetis ot 

Pe the 

RELIANCE SAFETY 
Water Columns. 

t pays to keep posted. Many 

of the largest corporations 

have found it proktable to 


discard the oldappliances, and adopt 
these safe-guards. There is always 





















CLEVELAND, 0O., U. S. A. 
Exclusive Manufacturers 


Nos. 7, 8, 9, to and 12, 


Will not ab- 

sorb Grease; 

——— es Will not im- 

art the Flavor 

of previously Cooked Food; Easily 
kept clean. 


BETTER THAN ENAMEL, 
Because They Will Not Scale. 





Cc. H. COLLINGS. C. H. PRITCHARD. 


CONGER & COLLINGS MANTELCO. 


Wood Mantels, Tiles and Grates, 


CAS FIXTURES AND ELECTROLIERS, 
WROUCHT IRON SPECIALTIES. 


217 to 223 Euclid Avenue, CLEVELAND, O. 


NEW AND IMPROVED 


{7-Inch Engine Lathes. 


Any length of bed. Workmanship strictly 
first-class. 


The Muller Machine Tool Co., 


8TH AND EVANS STS., CINCINNATI, 0. 


SHULTZ RAW HIDE BELTING. 


Furnished Single, Double and Light-Double Pegged, Sewed, Rivetted or Cemented only. Guaran- 
teed superior to the best grades of oak-tanned. Stretches less and will transmit more power. 


Parki n & Boswort 9 AND 11 SOUTH WATER ST., 


CLEVELAND, O. 


The Kilby Manufacturing Co., 


CLEVELAND, 0. 


Recent extensive additions to 
our Shops and Machinery makes 
our Plant one of the largest and 
best equipped in the country. 

We are now prepared and have 
facilities for doing Foundry and 
Machinist work of every descrip- 
tion. Shall be glad to furnish 
e estimates on application for En- 
y gines Boilers and other, heavy 
machinery. 

















Shapers, Engine Lathes and Drills. 
LODGE, DAVIS & CO., Cincinnati, O. 


SHAPERS, 15”, 20”, 26’, 32” See. 

ENGINE LATHES, 17”, 19” a6". 27", B". 
20-inch U pright Drills. 25- tucks Back Geared, 
24- gl and 

”" and 40” Power Feed Drills. 





WRITE FOR PRICES. IT WILL PAY YOU. 
BOSTON: 23 & 25 Purchase st. CHICAGO : 68 & 70 So. Canal st. 


NEW YORK: 42 Dey st. 





PRESSED WROUCHT IRON OPEN TURN BUCKLES. 
BEST 


AND 
CHEAPEST. 
The list retail price of this Buckle is less than one-half the wholesale 


price of inferior goods when we commenced to manufacture, and 
dealers, even in small towns, find it profitable to carry a stock to sell with iron for tie rods. 


CLEVELAND CITY FORGE & IRON CO.. CLEVELAND. OHIO. 








*@ USE THE BEST. Se 


The PENBERTHY IMPROVED AUTOMATIC 


INJECTOR. 


A Thoroughly Reliable and Simple Boiler Feeder for Station- 
ary, Marine and Portable Boilers. 


POINTS TO BE CONSIDERED. 


They have only two VALVEs to operate, only one after 
water valve is ediuated. They require no watching, as they 
RESTART AUTOMATICALLY if feed is broken. They lift 18 to 
20 feet, and hot pipes don’t affect them. They work from 
25 to 135 and 160 Ibs. pressure on water at natural tempera- 
ture. The working parts are interchangeable and can be 
taken from Injector without any tools or breaking con- 
nections. 

Send for circular, price list and discount. 


PENBERTHY INJECTORCO. 


DETROIT, MICH. 


my OVERFLOW 








REYNOLDS BROS., 


MANUFACTURERS OF 


Hand Cut Files 


AND RASPS. 


We solicit the commercial 
trade only. 


138 & 135 N. Water St., 


COLUMBUS, OHIO. 


The Hart or Detroit 


Emery-Corundum 


WHEELS AND MACHINERY, 
J. WENDELL COLE, M.E., 


Box 152, CHICAGO. ILL., 
or Box 84 COLUMBUE, O. 


- 
Le 
at) 
a4 








TOLEDO WIRE WORKS. 
Old Files Recut and F. Powell & Co., 


Warranted Superior to —— ee 


any Machine Cut and COAT. SCREENS, 


Lead Tempered in the Wire Bank Railings, Plant Stands, Fire- 
market. Send for price Proof Lathing, &c. 


list. SUMMIT STREET, TOLEDO, OHIO. 





ie | 
- 
18 8) 
Cc 
a) 
Cc 
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